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Suction pump speeds electrical discharge machining of slots—see page 142 


© Magnetic forming, p!!7 © Flame cutting, p!28 


®@ Sonically assisted grinding, p124 © Turret drilling, p13! 





To view this subject in its proper perspective, it is important 
to remember that no matter how large, complex or costly a 
boring or turning machine may be, it’s the tool tip that does 
the work of removing metal. And on the proper geometry 
of this small but all-important part depends the success or 
failure of the entire machining operation. 

One of the essentials of good tool design is the correct 
clearance angle between the work and tool at point of con- 
tact. 

When finish cutting straight or tapered bores or O.D.’s, a 
varying clearance angle may be used, as all cutting is done 
with the outer tip of the tool where this angle is at the 
maximum. Here a conventional elliptical-point tool, where 
the clearance angle decreases on either side of the outer tip, 
is entirely satisfactory. Such tools can be accurately sharp- 
ened with an axis of tool reciprocation that is parallel to the 
face of the grinding wheel, as shown in Fig. 1. 

However, when contour boring or turning spherical or 
irregular shapes, an entirely different situation occurs. Here, 
the point of contact on the tool tip varies from point to point 
on the workpiece, as shown in Fig. 2. If a conventional ellip- 
tical-point tool were used, the radius and clearance angle 
would vary from point to point on the work contour and 


FIG. 1. Elliptical tool point 
with decreasing clearance 
angle for conventional 
straight-line work. Upper 
sketch shows arrangement 
of tool sharpening machine. 


FIG. 2. Sketch showing how 
contact point of tool varies 
for different points on a con- 
toured workpiece. 





Elliptical or true Radius? 


by Bruno A. Holmstrom 
Chief Tool Engineer 
The Heald Machine Company 


optimum tool geometry would occur only at one of these 
locations. 

For contour work, it is therefore preferable to use a true- 
radius tool tip—in which the clearance angle and radius is 
the same for any point on the cutting edge. To generate such 
a tip, the axis of tool reciprocation must be tilted with re- 
spect to the face of the grinding wheel, and this angle then 
becomes the constant clearance angle of the tool. This is 
shown in Fig. 3. 

To permit grinding either true-radius or elliptical-point 
tools with maximum precision and economy, we developed 
the Heald Model 4 Tool Sharpening Machine. It is the only 
machine of its type which offers this choice of tool-tip 
geometry while providing fully automatic tool reciproca- 
tion for uniform and repetitive tool tip accuracy. 


ADJUSTABLE 
LEARANCE FIG. 3. True-radius tool point 


ANGLE with constant clearance 
angle for contour boring or 
turning. Upper sketch shows 
tool sharpening arrange- 
ment. 


FIG. 4. Heald Model 4 Tool 
Sharpening Machine ar- 
ranged for precision grinding 
of true-radius tool point. 





Ask your Heald representative for complete information on the 
Model 4 Tool Sharpening Machine, or send for Bulletin 2-4-3. 
it PAYS to come to Heald. 


SEALD 
THE ¢ MACHINE COMPANY 


Subsidiary of The Cincinnati Milling Machine Co. 


WORCESTER 6, MASSACHUSETTS 


CIRCLE 151 READER SERVICE CARD 





rey American /| Metalworking 
Machinist / Manufacturing 


Suction pump added to Elox 
EDM machine speeds slot machin- 
ing at Argonne National Lab- 
oratory. See page 142. 
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METALWORKING REPORT 


... what's new and significant in manufacturing techniques and materials— 


direct from our own staff and round-the-world news bureaus 


INSPECTION .. . Electric bearing analyzer continuously records speed and friction losses 
for sleeve and shaft bearings. Under development by Tann Corp, Detroit, the system is 
said to be the first te measure only the torque in test bearings while electronically elimi- 
nating torque and vibration from test equipment. By varying load and speed up to 3500 
rpm and 200 lb, engineers can determine with extreme accuracy the optimum operating 
conditions for any bearing configuration. When completed next year, it will also measure 
shaft deflection, thickness of hydrodynamic oil film, noise, and vibration. 


CUTTING . . . Ultrasonic vibrations in coolant boost production in surface grinding. Plants 
that have field-tested the Ever-Grind attachment from Cavitron Equipment Corp, report 
that it increases production rates because wheel runs cool and clean, doesn’t load up, and 
needs considerably fewer dressings. Also, surface finish is improved. Experts speculate 
that the principle may have significant application in the field of form grinding. For more 
details, see the article that begins on p124. 


MANUFACTURING CONTROL ... A multi-control system scans up to 300 instruments in 
a production process, then feeds back corrective instructions. The IBM 1701 combines a 
digital computer and a data converter that translates instrument readings into computer 
language. In quality control, the system could inspect all parts as they come off the assem- 
bly line, replacing random checks. Still another use: The system can evaluate a manu- 
facturing process, indicating modifications to eliminate flaws. Monthly rental ranges from 
$2600 to $3300. Purchase price: $111,000 to $135,000. 


WELDING . ..A new combination of forming and are welding is producing 6-in.-long 
cylinders made of 3/16-in. stock at production rates up to 125 per hr, according to 
National Electric Welding Machines, Bay City, Mich. A pneumatic clam-shell forming 
machine wraps the plate around a mandrel and holds it there while an automatic CO,- 
shielded welder makes the joint. A typical product: motor cases that are later expanded 
about 1% in. to an exact ID. 


ASSEMBLY .. . Foolproof magazine supplies assembler with 48 parts in correct sequence. 
As the 48-compartment storage magazine automatically indexes one position each heating 
cycle and reveals the next solder-filled typewriter type piece, the assembler induction- 
solders them to type bars. Magazine and induction soldering machine were both developed 
by T S Precision Engrg Ltd, Brighton, Sussex, England. 


FINISHING . . . Ultrasonic “irradiation” takes off micro burrs—those burrs that are too 
small to be seen but too large to be tolerated on intricate components. Ultrasonic Sys- 
tems Inc, Los Angeles soaks parts in ultrasonic irradiation from 2 to 6 hr, depending on 
configuration and degree of finish needed. Process will deburr, clean, texture, polish, and 
create a symmetrical radius on sharp edges. 
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CUTTING ... Russians are arc machining cylindrical castings of stainless and high-tem- 
perature alloys. This rough-machining setup resembles a lathe, except a water-cooled, steel 
disk replaces the cutting tool. As disk and workpiece rotate (in opposite directions), the arc 
formed between them melts metal away from the workpiece. Energy consumption during 
machining is lower for high-alloy steels (with low thermal conductivity) than for unalloyed 
carbon steels. Process (see p000) reportedly increases surface hardness of work. 


MATERIALS HANDLING ... A console control signal routes conveyor-borne parts in a 
new setup at Control Design & Fabricate, Inc, Farmington, Mich. Here, one or more “elec- 
tor” and “mimic” consoles are connected to the conveyor network. When a unit passes 
the elector, the operator punches in a distribution code. This signals mimic control which 
then routes the part to its destination. 


ASSEMBLY .. . Socket jam screws, with a clear-through hex socket, may have as few as 
two full threads in small sizes. Because of this design, you can get at it from either side 
with a key wrench. Some applications for the screw—made in sizes from No. 4 to 1 in. by 
Holo-Krome Screw Corp of Hartford, Conn—are: joining thin sections, adjusting screw 
for detent, jam screw for socket screw, device to force a dowel pin. 


FORMING . .. A commercial tapping unit can now be built into a progressive die at any 
station; this saves a second operation. The unit, from Laughter Corp, 319 Leo St, Dayton 
1, Ohio, consists of a hydraulic unit with motor, solenoid valves, and precision control. 
Hinged for easy tap changes, it operates at up to 75 strokes a min, taps up to 4 threads in 
the workpiece. Maximum tap size is % in. 


INSPECTION .. . Zoom optical system gives continuous magnification from 17.5 to 1940X 
in Bausch & Lomb’s new line of DynaZoom microscopes. The optical system, called Micro- 
Zoom, is said to eliminate image blackout and focus shift within entire range. Polaroid 
Land Camera and 35-mm attachments permit photomicrography directly through eyepiece. 


MANUFACTURING CONTROL ...A “task force” team rides herd on all major projects 
at the Instrument Div of Lear, Inc. Operating in a staff function, but with line authority, 
the team keeps close tabs on all phases of a project—from contract go-ahead to completion. 
When a project falls behind schedule, the team steps in, rescues it, and sees that delivery 
dates are met. Details on p138. 


MATERIALS .. . Spiral-wound aluminum foil is the latest addition to container com- 
petition. Foil is being wound into tubes as a laminate with an interlayer of fiber board 
by Anaconda Aluminum. Frozen juice is first use. Other frozen foods, as well as oil, grease, 
paint, and solid components are expected to follow. 


Continued on next page 
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METALWORKING REPORT . 


WELDING . . . A numerically-controlled welder joins tapered products automatically, 
according to P&H Harnischfeger Corp of Milwaukee. The company’s Welding Products 
Div has developed equipment that is controlled by conventional punched tape. First appli- 
cations are on missile skins that taper from 0.100 in. thick at one end of weld to 0.010 in. 
at the other end. 


FORMING .. . Let the strip itself carry blanks through cupping and sizing. This concept— 
which won the John Woodman Higgins Redesign Award for Emil Loeffel, tool engineer at 
H K Metalcraft Mfg Co—saves metal normally used for feed fingers attached to strip and 
blank. Details on this die, which sharply cuts the cost of making an item normally con- 
sidered a screw machine part, are on p126. 


MATERIALS .. . Resistance to 18,000 F plasma “flame” for 25 sec is one remarkable prop- 
erty of Pluton, a new all-organic fabric developed by Minnesota Mining and Manufac- 
turing Corp. Tested samples of only one lb per sq yd were compared with chemically 
treated asbestos weighing 4% lb per sq yd, which disintegrated in six sec. Pluton fiber is 
an organic molecular chain containing carbon, hydrogen, oxygen, and nitrogen—but no free 
carbon, graphitic or otherwise. 


MANUFACTURING CONTROL . . . Management’s creative ideas have saved $7-million in 
the last four years for the Arma Div of American Bosch-Arma, Garden City, NY. In the 
system, called CIP (for Cost-Improvement Program), management personnel submit forms 
that recommend improvements in manufacturing, design, purchasing, and the like. Each 
recommendation receives an exhaustive analysis by an objective group. A Special Report 
about this cost-cutting program is scheduled for our next issue. 
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\)2\X) CINCINNATI 


28” Vertical HYDRO -TEL 


Dees. oo 


According to national surveys, metalworking shops 
everywhere have a lot of catching up to do... in 
methods and modern equipment as well. In areas 
of heavy duty milling and die sinking, new CINCIN- 
NATI 28” Vertical Hydro-Tels give you the oppor- 
tunity to catch up fast. 

Cutters now can be easily changed within sec- 
onds. Cincinnati’s exclusive Arbor-Loc spindle 
nose, a standard equipment item, gets credit for 
this advantage. The new Hydro-Tels give you a 
choice of six ranges of spindle speeds, in three 
horsepower ratings which are 50% to 100% 
greater than before. Slideways and all critical bear- 
ings are automatically lubricated to assure long life 
and instant feed response. In addition, vertical 
headways are hardened and ground. 


CINCINNATI | 


MILLING MACHINE DIVISION 


KNEE TYPE AND BED TYPE MILLING MACHINES - 


* 
0 


gives your shop 
a higher profit 
potential... 


These new machines are more adaptable to spe- 
cialized types of milling. They may be equipped 
with smooth, continuous path automatic depth con- 
trol for die sinking . . . 360° automatic profiling, 
with or without auxiliary manual control . . . com- 
bination automatic depth control and 360° profil- 
ing... automatic cycles with pickfeed, for auto- 
matically milling entire die forms... many other 
types of equipment, attachments and accessories. 

You name it; the new CINCINNATI 28” Vertical 
Hydro-Tel can do it better and at a much lower 
cost than thousands of machines now on the job. 
More reasons why you should modernize with 
these new milling machines are outlined on the next 
two pages. Milling Machine Division, The Cin- 
cinnati Milling Machine Co., Cincinnati 9, Ohio. 


DIE SINKING MACHINES .« 


CUTTER AND 





INDERS ~ VERTICAL BROACHING MACHINES « 





ELECTRICAL MACHINING EQUIPMENT 





NIE Ware 
CINCINNATI 28” 
Vertical HYDRO-TEL Milling Machines 


are More Powerful, 
More Adaptable 








Automatically milling a core moid for reinforced plastic shrouds is the attraction on this mew CINCINNATI 28” Vertical Hydro-Tel, 


KNEE TYPE AND BED TYPE MILLING MACHINES * DIE SINKING MACHINES * CUTTER AND TOOL GRINDERS * 
THE CINCINNATI MILLING MACHINE CO., CINCINNATI 9, OHIO 
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Have you missed part of the new Hydro-Tel 
story? It begins on the preceding page. Addi- 
tional feature-advantages offered by these fine 
milling machines include: 


e Infinitely variable power feeds for table and 
cross slide, and for vertical head if desired. 


e Single lever engages feed and rapid traverse 
to table, either direction. Similar convenience 
of lever control for cross slide. 


e Maintenance simplified with removable hy- 
draulic oil tank on which pumps are mounted. 


VERTICAL BROACHING MACHINES * ELECTRICAL MACHINING EQUIPMENT 


e Independent feeds to table, cross slide, and 
vertical head; can be individually adjusted to 
suit the job. 

e Table and crossways protected by curtain type 
covers. 


e Unobstructed access to table top at front of 
machine quickly established through swivel 
mounted hand control brackets. 

May we give you complete information? Ask 
for new Catalog No. M-2165. Milling Machine 
Division, The Cincinnati Milling Machine Co., 
Cincinnati 9, Ohio. Telephone RE 1-2121. 


CINCINNATI 
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Give your products all the high-production, high precision advantages 


of Fellows Gear Shaper performance by tooling up with Fellows cutters. 


The better design of Fellows cutters is the result of advanced 


engineering techniques, including the use of a high-speed computer 
for solving design and application problems. Their better quality 

is the result of constant advances in metallurgy and manufacturing 
methods. And, proof of their better performance are the thousands of 


Fellows cutters in use on modern gear production lines. 


Fellows cutters on Fellows machines lower costs and speed 
production on external and internal, spur and helical 
involute gears and a wide variety 

of non-involute shapes as well. All 

Fellows Offices are at your service 


for providing information. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont, U.S.A. 
Branch Offices: 
1048 North Woodward Ave., Royal Oak, Mich. 
150 West Pleasant Ave., Maywood, N. J. 
5835 West North Avenue, Chicago 39 
THE 6214 West Manchester Ave., Los Angeles 45 


PRECISION : 
LINE Gear Production Equipment 
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New ‘dressing accuracy . . . Landis Truform dresser Faster grinding cycles... New and exclusive- Landis 

with preloaded ball slides, gives exact duplication of Lockspeed drive for regulating wheel gives quicker 

the profile on the wheel. sparkout and rounder work. 
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Greater machine stability. . . surface plate ribbing o! Close tolerances... work rest solidly mounted on bed 
cast bed maintains perfect alignment of ways for with support directly to the base for heavy stock 
both wheelheads. removal without loss of accuracy. 


the all NEW Landis centerless grinder 


This completely new 12R machine is the 
finest centerless grinder available anywhere 
in the world. It will grind parts at a faster 


rate and to even closer tolerances than was 
possible before. 


LANDIS 


world leader in precision grinders 
LANDIS TOOL COMPANY, WAYNESBORO, PA. 











Now ARMSTRONG Swivel Pad 
come off 


Now ARMSTRONG deep throat “C” Clamps have 
the new (Pat. apd. for) ARMSTRONG Ball-joint 
Swivel Pad. This ““C” Clamp pad, developed by 
ARMSTRONG Engineers, is tougher than any on the 
market, Rigorous testing in our own plant first 
proved this fact, and field tests in factories through- 
out the country have confirmed our own test results. 


> Here’s Why it’s 
ae STRONGER . 





The lip of the opening in the ARMSTRONG Ball- 
joint Swivel Pad is undercut so that when the bal! 
of the screw is inserted, and the lip is permanently 
orced down, a solid steel wall is formed, inside 
the pad cavity, completely encircling the ball. 


This wall of steel makes it impossible for the pad 
to come off the screw during normal use. In fact, 
our tests have proved that it is virtually impossible 
to intentionally knock the pad off with a hammer 
—yet the pad is free to swivel through an arc of 
approximately 40°. 


Call your ARMSTRONG Distributor 


the new Ball-joint Swivel Pad. He also 
carries in stock the other styles of clamps 
in the ARMSTRONG Line—the broadest 

line of drop forged “C" Clamps. 


Your ARMSTRONG Distributor can offer 
delivery from stock on this “400-Series” 
deep throat, drop-forged “C"” Clamp with 
Spatior Resistant 
“C” Clamp 


Mediem Makers Machinist's 
by heed ome me Sten” S Clomes Clamps 


5215 W. ARMSTRONG AVE. 
CHICAGO 46, ILLINOIS 
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NEW Landis 6” x 18” surface grinder with hydraulic 
crossfeed and table traverse . . . features simple handwheel 


movement to change from hydraulic to manual operation 


brief specifications: 


Work surface 6” x 18” 
Table traverse 21” 
Saddle movement 634” 


Vertical capacity (under 7” wheel) 144,” 
(under 12” wheel) 12” 


Grinding wheels 7” or 12” 


Direct spindle drive motor 7” wheel—1 hp 
12” wheel—2 hp 


Power elevation of wheelhead available at extra cost 
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Speed preselection and change, brake and neutral (free 
spindle) all become an easy, one-hand operation. To pre- 
select, rotate handle; to engage new speed instantly, move 
it up or down. Direct reading dial gives you surface speed 
for each diameter and rpm; the numbered clips teil you 
where to find speeds and their order of use. 





THE OPERATOR'S JOB 


IS EASIER THAN EVER WITH... 


Warner & Swasey’s new, 
faster handling No. 3 Turret Lathe 


Unique automatic headstock and the exclusive single lever speed 
Preselector reduce headstock handling to an absolute minimum... 
adding the Electro-Cycle® attachment eliminates it completely. 


The Electro-Cycle attachment (optional) eliminates all 
headstock handling. Spindle start, stop, reverse, and 
speed selection are all preset on this setup panel and 
actuated electrically by index of the hexagon turret. This 
permits the operator to disregard all spindle control 
functions, leaving him free to develop his best operating 
rhythm for efficient, fast-cycle work. 


The new eight speed (16 with a two-speed 
motor) all-hydraulic automatic headstock gives 
you more speeds in a wider range—from 45 to 
2262 rpm—for maximum cutting efficiency in 
all materials. 

Instant speed changes throughout the full 
range are made possible through exclusive 
Warner & Swasey designed direct-acting hy- 
draulic clutches (which never need adjustment) 
in combination with a constant mesh, helical 
gear train. Time loss for gear shifting in conven- 
tional headstocks is eliminated. 

Direct mounted motors not only assure full 
power at the spindle nose, but also eliminate 
motor-drive maintenance problems. 

For the complete story on the production 
advantages of the new No. 3 Turret Lathe, 
call your Warner & Swasey Field Engineer, or 
write direct to Warner & Swasey Company, 
Cleveland 3, Ohio. 


YOU CAN TURN IT BETTER, FASTER, 
FOR LESS...WITH A WARNER & SWASEY 
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What else but sheet steel 
could build this 
new safety stepladder? 








for Strength 
Economy 
Versatility 


Stand on the platform, face in any direction, and you feel 
perfectly safe with this new Rid-Jid “Lifetime” Stepladder. 
What else but sheets of steel could build a ladder so strong and 
yet so light? Even the 714-ft model weighs just 26 lb. 
Made by The J. R. Clark Company, Spring Park, Minnesota, the ingenious 
Rid-Jid “Lifetime” ladder was designed almost entirely of sheet 
steel for the last word in safety, comfort, and convenience. Its special 
finish provides all-weather durability; rubber “shoes” give it sure footing 
even on slippery floors. Like other products in the Rid-Jid line, this 
ladder has the quality and the muscle that only sheets of steel can give. 
For many years Bethlehem has furnished blue-ribbon steel sheets to 
manufacturers of quality products, including The J. R. Clark Company. 
We can meet your needs with a wide range of sizes, grades, tempers, and 
surface finishes. Hot-rolled, cold-rolled, galvanized, galvannealed. 
And we'll gladly pitch in with metallurgical assistance. Just get 


in touch with our nearest sales office. 


BETHLEHEM STEEL COMPANY, Bethichem, Pa. Export Sales: Bethlehem Steel Export Corporation 


BETHLEHEM STEEL 
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MIE 
RED RING 
PRECISION 

GEAR HONER 








<2 


_ FULLY AUTOMATIC | 
- SEMI-AUTOMATIC | 


Your choice of 
4 Honing Methods 


SPUR AND HELICAL GEAR SPECIALISTS 
ORIGINATORS OF ROTARY SHAVING, 
GEAR HONING AND ELLIPTOIO 


NATIONAL BROACH & MACHINE CO. 


5600 ST. JEAN ee DETROIT 13, MICHIGAN 
WORLD’S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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A. Unbalance. Badly out of bal- 
ance wheel is shown in grinding 
position on the NORTON Balancer. 
Pendulum weights are locked in 
balance correcting position for 
wheel previously in use. Heavy 
spot, shown by yellow area, 
tends to displace center line of 
wheel spindle from normal center 
of rotation. 


eeeeteeeeeeeeeeeeeeeeeeeeeeeee 


button to balance 


B. The Button Is Pushed. Wheel 
adapter assembly moves to soft 
spring suspension. Assembly tries 
to rotate about center of gravity. 
Centrifugal force acting outwards 
from center of rotation causes 
pendulum weights to move away 
from heavy spot, as shown. 


Balanced in 5 Seconds. Pen- 
dulum weights have moved to the 
correct balancing position oppo- 
site the heavy spot. Center of 
gravity, center line and center of 
Unusvel simplicity of the new NORTON Automatic Wheel Balancer introduces new ade wae scat an gp earegyet ge 
ventoges to unusval grinding operations. The wheel spindle and bearings are never re- shown. Weights lock and wheel 
adapter assembly returns to 
grinding position. 
moni to ing forces. Wheel ossembly and balancing weights are ee eS ee ee 
d and r d automatically. Loosening a single sp nut bies quick 
wheel changes. ro interlock prevents operation of mechanism during grinding. 








NORTON PRODUCTS: Abrasives + Grinding Wheels + Machine Tools + Retractories + Electro-Chemicals — BENR-MANNING DIVISION: Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
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CG = Center of Gravity 
CL = Center Line of Wheel Spindle 
CR = Normal Center of Rotation 
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grinding wheels precisely... 
automatically in 5 seconds 


New and optional, the NoRTON Automatic Wheel Bal- 
ancer simplifies an extra operation for extreme precision 
grinding. 

Engineered for ruggedness and high precision, NORTON 
cylindrical grinders have long been recognized for produc- 
ing completely satisfactory results without wheel balancing 
— on or off the machine. 

That holds good for all but a very small minority of 
grinding jobs calling for the absolute extreme in precision 
grinding. It is for such special requirements that the 
NORTON Automatic Wheel Balancer is designed. 

That is why it is optional on most NORTON cylindrical 
grinders — and that is how it teams up to produce more posi- 
tive precision than has ever been obtainable with previous 
wheel balancing methods. 

Read the diagrammed descriptions shown here. See how 
simply, surely and swiftly the NORTON Automatic Wheel 
Balancer brings new advantages to wheel balancing for 
maximum precision grinding. For further details, see your 
Norton man, a Trained Grinding Engineer. Or write to 
NorRTON COMPANY, Machine Tool Division, Worcester 6, 
Mass. District Offices: Worcester, Hartford, Cleveland, 
Chicago, Detroit. In Canada: J. H. Ryder Machinery Co., 
Ltd., Toronto 5. 


(NORTON, 


MACHINE TOOLS 


75 years of ... Making better products... 
to make your products better 








geeeeercero ec eee eee 


MACHINE TOOL DIVISION: Grinding and Lapping Machines — 6 & E DIVISION: Shapers + Gear Cutting Machines + Gear induction Hardeners 
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These GRAY machines feature simplified opera- 
tion, rugged dependability and great precision. 
Their high speed, power packed performance 
removes metal faster and more economically. They 
pay for themselves by increasing your production, 
lowering operating costs, reducing downtime. 


1. Gray flying scot planer. Most economical uni- 
versal high speed planer ever built * Basic ma- 
chine 30” x 6’ ® Table speed range 30-300 F.P.M. 
® Model shown is 42” x 28’ with duplex table. 


2. Gray universal planer. Size 48” x 14’ ® Cuts 
both ways, out performs a milling machine on flat 
surfaces with less tool cost. 


3. Gray milling machine—planer type. Size 48” x 
48” x 16’ ® Has 10” quill, 50 H.P. non-swiveling 
rail head * Width between housing 61” ® Phase | 
Space-setter visually shows where you are. 


4. Gray horizontal boring, drilling, milling machine. 
Has 6” dia. nitralloy bar, 60” bar travel * 72” 
vertical head travel = 50 H.P. spindle motor 
® Phase ||! Space-setter, point to point positioning 
on two axis, runway and column. 


Specific bulletins available on all machines on request from 


THE G. A. GRAY CO. / CINCINNATI 7 / OHIO 











consistently purchased 
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by companies who know QUALITY doesn’t cost 


It pays! 
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The arrows illustrate the forces every lathe has to cope 
with: Twisting and bending moments in the bed, carriage 
and tailstock. Thrust and radial forces in the headstock 
and quick-change box. Hundreds of reactions to the forces 
created by cutting—all working to upset accuracy by 
“give” and by wear. 

Although most lathes look alike, there’s a world of 
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difference in their design and construction—in their ability 
to resist the forces of cutting over many years. It’s this 
ability that determines how heavy a cut they will take, 
their long-time accuracy and how much maintenance 
they will need. 

In the new Regal bulletins you will see how well Regals 
meet the challenge of these forces. 


* March 20, 1961 














Two NEW bulletins describing 15 NEW Regal Lathes models. Write for them now. 


Bulletin R-215A we cer Bulletin R-206 A 


13-15-17-19” Bee 21” and 24” 
Regals 


The R. K. LeBlond Machine Tool Company e¢ Madison at Edwards Road, Cincinnati 8, Ohio 
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previous method: 4.2 secs. previous method: 4.5 secs. 
onthe Acme-Gridley: 3.1 secs. ‘ whe on the Acme-Gridley: 1.5 secs. 
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ACME-GRIDLEYS SLASH AVERAGE 
MACHINE TIME 68% 


Pay off in profitable new business for screw 
machine job shop... 


Before installing three Acme-Gridley 46” RA-6 Spindle 
Automatics, Carleton Screw Products Co. of Minne- 
apolis found it difficult to keep pace with the demand 
for greater precision and quality required by current 
manufacturing standards. Consequently, high costs 
resulting from slow production methods made Carleton 
less competitive on short run, small part jobs. 


With Acme-Gridleys, it’s a different story. Short run, 
small part jobs are Carleton’s bread and butter. The 
Acme-Gridleys cut average machine time 68% and 
always produce precision parts that surpass customer 
specs... giving a big boost to Carleton’s ‘repeat 
order’’ business. 


The "Ac” was designed for top economy in the mass 
production of miniature and sub-miniature parts. It’s 
compact, rugged and has the versatility to handle an 
amazing variety of jobs. In your shop . . . for years to 
come. . . . it will pay off in lower costs and higher earnings, 





ECircup ferential mabneis | The number of different jobs 
| that can be set up on any 
| Acme-Gridley amazes every- 
| one. To give you some idea, 
we’ ve described some 57 actual 
jobs in a new 64 page bulletin 
called ‘‘Circumferential Auto- 
mation at Work’’. For your free copy, call, write or wire. 


picasa oss * 





The National 


Acme Company 
171 €. 131st Street 
Cleveiand 8, Onio 


Sales Offices: Newark 2, W.1.; Chicago 6, Ill.; Detroit 27, Mich, 
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NOW! WAY LUBRICANTS WITH ALL SIX 





ae 





: Improved Mobil Vactra num- 
x bered oils minimize stick-slip, 

as shown by reproduction of 

test machine charts when 

slider is surfaced with modern 


plastic material. Top pattern 

was achieved with improved 

d Mobil Vactra oil . . . contrasts 
dramatically with pattern 

yielded by a widely accepted 

quality way lubricant (bottom). 





QUALITIES REQUIRED BY TODAYS MACHINE TOOLS! 


MOBIL OIL COMPANY 
150 East 42nd Street 
New York 17, N. Y. 





IMPROVED MOBIL 


WAI IUbA 28s 


Excellent for all way systems, all way 
surfaces, all operating conditions! 


To meet the diverse requirements of today’s complex machine tools, way lubri- 
cants must function effectively under a variety of operating conditions. . . must 
possess not one or two, but siz important capabilities. 


Now you can get all six—with Improved Mobil Vactra® oils Nos. 1-4, inclusive! 

















These improved Mobil Vactra oils provide these advantages: e Minimum stick- 
slip on all types of ways—steel, cast iron or plastic. e Control of table “float 
through correct viscosity—without risk of film failure and wear. e Protection 
against way scoring through controlled EP qualities. e Prevention of lubricant 
filter clogging. e Protection against rust and corrosion. e Stability under all 
normal operating conditions. 


Improved Mobil Vactra oils Nos. 1-4 offer these benefits: 


e Increased Machine Availability, because less downtime is required for ad- 
justments...especially significant with today’s high overhead and burden rates. 


e Fewer Rejects, through greater precision and better finishes . . . vitally im- 
portant with today’s closer tolerances and the high cost of finished pieces. 


e Minimum Maintenance Costs, through effective protection of critical way 
surfaces. 
Available in four viscosities, Improved Mobil Vactra numbered oils permit the 


selection of a grade exactly suited to any critical operating condition. For com- 
plete details, call your Mobil Representative or use the coupon below. 
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CALCULATED TO CUT COSTS 


Each CARD tap of same type and size is precisely, geometrically duplicated, 
bringing valuable production benefits to every user. For more dependable per- 
formance, longer service life, specify CARD taps. See your CARD Distributor 
for all types of taps, dies, gages and screw plates. Call in your CARD technical 
man for valuable aid in selection and use. S. W. CARD DIVISION, Mansfield, 
Mass. Card Warehouses: Atlanta, Chicago, Detroit, Fort Worth, 
Los Angeles, New York, San Francisco. 


DIVISION OF UNION TWIST DRILL COMPANY 
Serving you through the best distributors from coast to coast 
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GEOMETRIC PROGRESSION SYMBOLIZES PRECISE OUPLICATION 


CALCULATED TO CUT COSTS 


Every UNION cutting tool is an exact geometric duplication of every other of 
the same size and type. This precise duplication of UNION drills assures con- 
sistently high production, reduces drill consumption and costly rejects. For best 
results, specify UNION drills, reamers, milling cutters, end mills, gear cutters, 
hobs, carbide tools, and inserted blade cutters. Available nationally through 
UNION Distributors and stocked in UNION warehouses in Atlanta, Chicago, 


Detroit, Fort Worth, Los Angeles, New York City, San Francisco. 


UNION 


UNION TWIST DRILL COMPANY, Athol, Massachusetts 


S. W. Card Division, Mansfield, Mass. Butterfield Division, Derby Line, Vt. i 
SS 
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THIS IS 
ACCU TRON" 


+ TiIME-KEEPING Great interest has been focused 
on the new Bulova ACCUTRON timepiece, a watch de- 
scribed by Bulova as “the first instrument of the space 
age you can wear and use! , . . It doesn’t even tick. It 
hums! First timepiece guaranteed accurate on your 
wrist.” “Accutron” is Bulova’s trademark for time- 
keeping devices. It stands for new standards of accuracy. 


® GAGING We welcome Bulova’s use of the word 
“Accutron” as a compliment to the term already dis- 
tinguished in the field of precision measurement. “Accu- 
tron,” a Sheffield trademark for gaging devices, has long 
been a symbol of unquestioned accuracy and reliability. 
The Sheffield Accutron amplifier, for example, can show 
dimensions down to two and a half millionths of an inch, 
and is readily adaptable to an almost unlimited range of 
electronic gaging heads and tooling, for checking almost 
any dimension, shape, or relationship. Feathertouch 
gaging heads (with pressures as low as 5 grams) permit 
reliable measurements of soft or easily distorted parts. 
Accutron instruments are in constant service in Shef- 
field’s own Eli Whitney Metrology Laboratory. 

Your Sheffield representative can give you prompt 
competent technical assistance in any phase of your 
gaging needs. Write for the Sheffield catalog on 
ACCUTRON gages and accessories, 


SHEFFIELD 


Corporation Saa8! S-—" ~=— Dayton 1, Ohio 
| 


A subsidiary of The Bendix Corporation 


Inspection Gages, Dimensional Control Instruments, Machine Controls, Automatic Gaging & Assembly Systems, Measuray® X-Ray Thickness Measuring, 
Crushtrue® & Multiform® Grinders, Cavitron® Ultrasonic Machine Tools, Press-Pacer® Transfer Units, Large Dies, Tooling, Contract Manufacturing. 
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Assembling finished parts is 
no longer the money-wasting 
problem it used to be. 


Barrel finishing with Norton TUMBLEX 
abrasives is your modern solution . . . your 
surest, quickest way to remove burrs, heat 
scale, sharp or rough edges and other sur- 
face imperfections that keep complicated 
parts from fitting together smoothly and 
accurately. 

* Ad * ‘ 

Barrel finishing We say your solution because the scope 
of TUMBLEX abrasives is virtually un- 
limited. The parts you finish . . . for as- 

e e e e sembling or for any other purpose... can 
1s best finishing be of any metal, ferrous or non-ferrous... 
or non-metallic including plastics and even 
woods... as hard as sintered oxides or soft 
as the softest machinable material ., . and 
eee to cut your their sizes can range from miniature to 
massive. 
; Barrel finishing with the right TUMBLEX 
assemb ling COS ts abrasive not only improves your product 
appearance and quality — its speed and 
simplicity can increase your man-hour 
productivity and cut your cost-per-piece 
produced. 


Get complete proof. Send sample 
Without extensive hand-finishing and fitting, the assembly of these parts to our Sample Processing Depart- 
stamped component parts of an automotive thermostat was long and ment. We'll barrel finish, return samples 
difficult, Barrel finishing with Norton TUMBLEX* abrasive proved un- and report the methods and abrasives you 
equalled for removing burrs that brought new speed to assembling. need for new production advantages. 
NorTON CoMPANY, General Offices, Wor- 
cester 6, Massachusetts. Plants and dis- 

tributors around the world. 


*Trade-Mark Reg. U.S. Pat. Off. and Foreign Countries 


(NORTON, 


ABRASIVES 


G-407 


Making better products ...to make your products better 
NORTON PRODUCTS: Abrasives + Grinding Wheels + Machine Tools + Retractories + Electro-Chemicals — BEHR-MANNING DIVISION: Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
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Why let long-established habit dictate 
your selection of grinding wheels? 


Sure, the grinding wheels you’ve always used 
may be doing the job, BUT . . . is that job good 
enough in today’s cost squeeze? Let Simonds 
help you update your grinding practices. Com- 
plete line, available through Simonds distrib- 
utors, includes wheels of all abrasives and 


SIMONDS 


ABRASIVE CO. 


_— — 


bonds, all sizes and shapes . . . all industrially- 
renowned products, in efficiency-proved 
specifications . . . and backed by our 60 year 
reputation as a top-rank producer of abrasive 
grain and grinding wheels. Send for complete 
descriptive catalog. 


your “buy-words” for better grinding 
CALL YOUR SIMONDS DISTRIBUTOR 
helping YOUR business is HIS business 


WEST COAST PLANT: EL MONTE. CALIF. — BRANCHES: CHICAGO © DETROIT « LOS ANGELES + PHILADELPHIA © PORTLAND, ORE. « SAN FRANCISCO 
SHREVEPORT — IN CANADA GRINDING WHEELS DIVISION, SIMONDS CANADA SAW CO. LTD., BROCKVILLE, ONTARIO © ABRASIVE PLANT, ARVIDA, QUEBEC 
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+.0001 accuracy 
Versatility unlimited 
Small size 


The new Model 275-40 presents every famous 
Lucas feature, including saddle feed, compacted 
into a 2%” spindle machine specially suited 
for small, precision work. Any way you look 
at it, this new Lucas has the size and the 
machining versatility to fit into your shop or 
tool room setup. It’s a truly profitable machine 
because it has so much and does so much. 
You get a built-in rotary table, tape pro- 
gramming if you want it, extreme accuracy 
for close tolerance machining and on-machine 
inspection, a new simplified control system, 
and many other features. Your Lucas repre- 
sentative can give you the whole story and 
arrange a demonstration right at the Lucas 
plant if you wish. Contact him or write Lucas 
Machine Division, The New Britain Machine 
Company, 12302 Kirby Avenue, Cleveland, 
Ohio. When you think of precision machining 
small, intricate pieces... 


PRECISION 








When you think of 
PROFITABILITY 


... think of Lucas and tape. They’re made for 
each other. Here’s why. The Lucas machine 
can do more horizontal boring, drilling and 
milling work better than any other machine 
on the market. Couple this basic efficiency of 
a Lucas with the cost savings and reliability 
of tape control and you have an unbeatable 
combination for profitable work of the highest 
precision. 

Lucas has applied numerical controls to its 
full range of boring, drilling and milling ma- 
chines for a number of years. The various 
combinations of controls available have all 
been successfully applied by some of the most 
knowledgeable metalworking firms in the coun- 
try. Your Lucas representative can discuss in 
detail some very interesting case histories and 
arrange a demonstration for you. Contact him 
or write Lucas Machine Division, The New 
Britain Machine Company, 12302 Kirby 
Avenue, Cleveland, Ohio. When you think of 
profitability . . . 





PRECISION 





Why in the past 12 months hundreds of 
PLANTS HAVE SWITCHED TO CLEARTEX! 


These automatic screw machine users have found that 
tri-purpose Cleartex has ended the problem of cutting 
oil dilution. 

Manufacturers have found that in 7 out of 10 auto- 
matics, lube oil leaks into the cutting oil sump in spite of 
the most careful lubricating techniques. This diluted cut- 
ting oil can cause shortened tool life and piled-up rejects. 


New Texaco Cleartex has solved the problem forever 
for many manufacturers. They now use Cleartex for both 
cutting and lubricating, hence the leakage that occurs no 
longer dilutes the cutting oil quality. The exceptional 
chemical stability and load-carrying ability of the Cleartex 
series make them equally suitable for use as cutting oils, 
lubricants and even hydraulic fluids. 


TRY THE “CLEARTEX CURE” YOURSELF. Write today 
for Texaco’s booklet —“Cleartex in Automatic Screw 
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Machines.” This illustrated guide will fill you in on the 
details, show you where you may be losing profits and 
how to avoid it. Or contact your local 

Texaco Lubrication Engineer for an 

authoritative study of your automatics. 

Just call the nearest of the more 

than 2,300 Texaco Distributing 

Plants or write to: 

Texaco Inc., 135 East 42nd Street, 

New York 17, New York. 

Dept. AM-62. 


TEXACO 


Throughout the United States 
Canada + Latin America « West Africa 
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Metal Processors, Stevensville, Michigan 


Here’s a Team of Mills that Really Pay their Way 


When you can use South Bend Milling Ma- 
chines for tool and die work and fill in free 
time with production runs, you’ve got an ideal 
situation. Here Metal Processors are drawing 
upon the two main capabilities of these ma- 
chines—accuracy for exacting work and pro- 
ductivity for manufacturing operations. 
“Double lives” are not unusual for South 
Bend Mills as they are readily adaptable to 
wide varieties of work with a minimum of 
effort and no sacrifice in accuracy because 


of such features as these: 


e Head rotates 360° vertically . . . mills, bores, 
drills and reams at any angle 


e Keyed ram saves re-setting, holds alignment 
e 30 table feeds; infinitely variable quill feeds 


e 32” or 42” tables, 20” or 30” table travel, 20” 
spindle to table, 20” spindle to column 


Prices start at $1829 less power feeds. 


WRITE FOR COMPLETE INFORMATION 


SOUTH BEND LATHE 


SOUTH BEND LATHE, INC, 


SOUTH BEND 22, 
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Builders of Lathes « Milling Machines « Shapers « Drill Presses « Pedestal Grinders sor 
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All these checks . . . with one 
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CHECKS THREADS, GROOVES AND BORES—Bryant B-21 

Bench Gage checks parts with special grooves, snap-ring or 

O-ring grooves, or ID and OD threads in all classes to 5” diam- SQUARENESS- OF-FACE 
eter—and does it 8 to 10 times faster than other methods! 

Stationary and movable gaging segments end the need to 

thread parts onto gage. 1. D. CONCENTRICITY. 


CHECKS SQUARENESS-OF-FACE—With optional Squareness- 
of-Face Attachment, the B-21 simultaneously checks thread 
size and true face run-out in relation to thread axis. Two 
models: One for parts up to 2” face diameter, one for parts 
to 7” face diameter. Attaches in seconds to the B-21 Gage. 


CHECKS ID CONCENTRICITY—Attachment A-9081 quickly 
converts the B-21 to check concentricity of bores, grooves or 
special internal recesses in relation to OD threads or plain OD 
surfaces of parts up to 8” diameter with up to 5” nominal 
thread size. 


AND MORE—See your Bryant Gage Representative, or write 
for prices, engineering data, and bulletins on the standard 
and special accessories that make the Bryant B-21 Bench 
Gage indispensable to quality control throughout industry. 


Se 
NG EQUIPMENT « 
UCTION SeA 
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Wherever your tooling operation is located... 
here’s a low-cost answer to common headaches 


From New Haven to New Castle and points West... 
wherever toolmen want a simplified, low-cost answer 
to many tooling problems . . . Carpenter STENTOR 
(Oil-Hard) enjoys tremendous popularity. Here's why: 
STENTOR is one die steel you can live with. Its sound, 
uncomplicated analysis . . . free from hard-to-machine 
alloys . . . saves as much as 10% in machining costs. 
STENTOR is easy to heat treat . . . hardens at a low temperature of 1425°F to 1525°F. You'll 
like its freedom from decarb because STENTOR holds size so accurately many people do not 
even grind STENTOR tools after hardening. Little wonder it is the most widely used of all die 
steels in the Carpenter Matched Set of twelve! Put through an order now—you can get prompt 


delivery from your nearest Carpenter Service-Center. 


[arpenter ~tee) 


You can do it consistently better with Carpenter Tool and Die Steels 
The Carpenter Steel Company, Main Office and Mills, Reading, Pa. 
F tes § Alloy Tube Division, Union, N. J 


+> Webb Wire Division, New Brunswick, N. J. 
Carpenter Steel of New England, Inc., Bridgeport, Conn. 
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Now-—A Low-Cost Way 


to Build Jigs & Fixtures! 


PRE-MACHINED MICRON SECTIONS PUT YOUR 
TOOLROOM JOBS ON A PRODUCTION BASIS 


Next time you need fixtures for short-run milling or drilling jobs, use 
Ex-Cell-O Micron Sections to produce them quickly and at low, low cost! 


High tensile strength cast-iron Micron Sections give you inbuilt accuracy 
plus substantial savings in design and building time; you eliminate welding, 
cut machining time. 

Simply select the desired shape and size from Ex-Cell-O Bulletin B-5914, 
and specify the length required; we'll deliver the sections you need—pre- 
machined and ready for minor detailing. 


Micron Sections are available from stock by ordering through your local Rep- 
resentative or direct from Ex-Cell-O. Send for data sheet and price list today. 


BRIEF SPECIFICATIONS 

Cut to order from 25” lengths. Wall thicknesses from %” to 1%". Width and 
height from 3” x 3” to 8” x 8". Machined square and parallel within .005” 
per foot on all surfaces except ends and interiors of hollow shapes. , 


oy ae | 
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"The One Machine 
We Couldn't Do Without” 














“As simple to use and handy as a Scout Knife” is the way 
another user described his MARVEL No. 8 Universal Band Saw 
recently . .. and we can’t think of a better way to describe 
this versatile metal cutting machine. 


With a MarveL No. 8 Band Saw, you can do almost any 
conceivable straight, angle, or miter metal sawing job—from 
cutting-off bar stock to making the most unusual forming cuts. You 
can handle small, delicate work, and in the next minute, 

saw structurals, or segment large work as illustrated in the lower 
photograph. You will save time, labor, and material with a MARVEL 
No. 8 Band Saw because no other saw has all the features 

to be had in this truly universal tool. 


Upright column design and forward travel of the blade through 

the work (which remains stationary on the table-height saw bed) 
provides easy, unobstructed visibility and more convenient 

and efficient working conditions; column can be tilted and locked at 
any angle up to 45° left and right of vertical; the exclusive 

MARVEL Power Feed with Automatic Overload Relief; Automatic 
cutting-depth stops; simple, convenient operating controls— 

these are some of the features which make the No. 8 Band Saw the 
most useful—and used—metal cutting saw on the market. 
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For the complete story, ask or write for Bulletin 875 which illus- 
trates and describes MARVEL Universal Metal Cutting Band Saws. 


ARMSTRONG-BLUM MFG. CO. 5700 W. BLOOMINGDALE AVE. © CHICAGO 39, ILL. 
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CAM BORE 


PRECISION... 
AT THREE TIMES 


THE SPEED OF A 
BAR AUTOMATIC 


STANDARD STYLE 308 BORES AND 
CONTOURS MINIATURE BEARING 
RACES FROM BAR STOCK 


Take a standard Ex-Cell-O Style 308 Cam 
Boring Machine, feed bar stock through its 
Ex-Cell-O Precision Spindles, and add the 
tooling shown at right. 

The result: 380 miniature bearing races per 
hour, gross—produced three times faster, 
10 times more accurately, and with 

more operations and a finer finish than 
possible with the bar automatic 

assigned to the same work! 

Ex-Cell-O Precision Cam Boring Machines 
use direct cam action on table and cross 
slide to perform an endless variety of 
boring and contouring work. To change the 
part form, the operator simply changes 
two convenient cams and tool blocks. 

How many ways can you use a versatile 
boring machine like this in your work? Get 
the fact-story from your Ex-Cell-O 
Representative, or write direct for 

details on the complete line. 





















































ABOVE: Operations are (1) 
generate track, (2) drill, (3) 
back chamfer and contour 
bore |.D., (4) face, chamfer 
and turn O.D., (5) chamfer 
0.D. and cut-off. LEFT: Style 
308 Cam Boring Machine. 
FAR LEFT: Part (shown 24 
times actual size) is 440C 
stainless steel. Tolerance is 
held to plus or minus 
.00025", finish to 20 RMS. 
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CompPLETE COLLET STOCKS 


COLLETS — FEED FINGERS —PADS 
For 


AUTOMATIC SCREW MACHINES 


BROWN & SHARPE GRIDLEY 
CLEVELAND ACME-GRIDLEY 
CONE NATIONAL ACME 
DAVENPORT NEW BRITAIN 
GREENLEE WARNER & SWASEY 


TURRET LATHES 


BARDONS & OLIVER MOREY 

FOSTER OSTER 

GISHOLT SIMMONS 
HARDINGE WARNER & SWASEY 
JONES & LAMSON AND OTHERS 




















ENGINE LATHES 


EPEAT Ae 
AMERICAN MONARCH 
HARDINGE SIDNEY 
HENDEY SHELDON 
LeBLOND SOUTH BEND 


LOGAN AND OTHERS 








BRIDGEPORT LINLEY 
HARDINGE VERNON 
KEARNEY & TRECKER AND OTHERS 
KNIGHT 


Stock Detivery From 


Atlanta, Boston, Chicago, Dayton, Detroit, Elmira, Hartford, Los Angeles, New York, Philadelphia (Yeadon, Pa.) 
Seattle, Portiand, Minneapolis, Oakland, St. Louis, Springfield, N.J., Toronto. 


HARDINGE BROTHERS, INC., ELMIRA, N. Y. 
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HERE'S 
HOW STILL 
ANOTHER 

MANUFACTURER 

JOINS 

STAINLESS 
STEEL 
TUBING: 


He uses 
Handy & Harman’s 
BRAZE 630 . : 


-. 





He’s one of many manufac- Each of the 17 joints is hand-torch brazed with 
turers and fabricators who have Handy & Harman BRAZE 630 wire and HANDY FLUX 
found—to their lasting satisfac- Type B-1. There’s no question that this is a unique 
tion—that Handy & Harman application. There’s no question, either, that the 
silver alloy brazing is the final application is stainless steel. The ease and economy 
answer to stainless steel joining with which this manufacturer solves his problems 
problems. can be just as readily applied to your stainless steel 
Super-Donic Manufacturing Company, Atlanta, Georgia,manu- joining problems. 
factures “Dual Arm Transmissions” for the dental industry. Most Strength, production speed, electrical and thermal 
everybody has—at one time or another—seen and/or felt this unit conductivity, gas and liquid tightness and low cost 
in operation. are natural benefits of silver alloy brazing. We think 
It is fabricated of small diameter 304 and 316 stainless steel it worth your while to learn more about this re 
tubing and, in its assembled form, consists of some 17 separate markable metal-joining method—we’'ll be glad to 
brazed joints. Joints must be strong, corrosion resistant and send you any information you ask for. Handy & 
neat-appearing. Harman, 82 Fulton St., New York 38, N. Y. 


: Your No.1! Source of Supply and Authority on Brazing Alloys Offices and Plants 
FOR A GOOD START: Bridgenort Arno 


B 20 - ane ii. 
This eteemntine pease ae a ‘ : Detroit, Mich 
good picture of silver brazing a goles, 
its benefits... includes details on gaa HANDY & HARMAN i tctcni, 
alloys, heating methods, joint de- FF — General Offices: 82 Fulton St., New York 38, N.Y. s 


sign and production techniques. 
Write for your copy. DISTRIBUTORS IN PRINCIPAL CITIES 
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STANDARD EX-CELL-Os 
for large, heavy parts! 


e Accuracy, heavy cuts and good finishes on 
large parts are the high-production features of 
Ex-Cell-O Models 771 and 772 (double-end) 
Horizontal Precision Boring Machines 


e These precision-built workhorses have husky 
nickel cast-iron bases with wide-spaced ways, 
extra-strong tables to handle the heaviest fix- 
tures and workpieces, and infinitely adjustable 
hydraulic feeds in both directions for maximum 
cycling efficiency. 


e A range of standard spindles, bridges and 

drive equipment lets you custom-equip Models 

771 and 772 to suit your particular precision 

boring, turning, facing, grooving and chamfering Typical of parts handled by Models 771 and 772 


operations. are large air conditioning compressor housing 
castings (main illustration and close-up above), 


Contact your Ex-Cell-O Representative or write and cast-iron pillow block bearing support hous- 
direct for details. ings (bottom photo). Machine takes %” cut as it 
roughs, finish-bores, and generates interior form 


of support housing in a single cycle. 
60-25 


/ 
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Vertical Grinders 


Vertical 
Wire Brush Machines 





<< 


Screwdrivers 


pick your 


‘e}gele [Urea tlelamyelae)iqye 
05 (=Yoro yy “Vi am Kole) 


Screwdrivers 


== 


Nutrunners 





Impact Wrenches 


Spence — 


Die Grinders 


Horizontal 
Wire Brush Machines 


SSS 
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Chippers 


Riveters 


Squeeze Riveters 








Paving Breakers 


Clay Diggers 





A Division of Reed Roller Bit Company 


P. O. Box 2541 


Houston 1, Texas, U. S. A. 


Cleco Pneumatic Tool Company of Canada, Ltd. 
927 Millwood Road, Leaside (Toronto), Ontario 


“quality tools engineered for industrial progress” 


Gin 


AIR TOOLS 
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Deep Holes...Fast and True... 
with Ex-Cell-O 


Drilling 11/16" diameter holes the full length of 2214”- 
long forgings posed a tough problem for production 
engineers who need the economy of volume output, the 
time-savings of one-step operations, and the perform- 
ance of precision equipment. But they found the answer 
in Bor-Dril, Ex-Cell-O’s process for gun-type drilling with 
standard production boring machines. 


Measured in terms of production efficiency, the result is The Bor-Dril process produces 
20 pieces per hour, from an Ex-Cell-O Model 752 in one pass straight, smooth 
Precision Boring Machine set up for Bor-Drilling. holes through track roller 
Secondary operations are eliminated. shafts 2214” long and weighing 


Bor-Dril can be applied easily and economically wher- SE 7S peeNEE eS Pa 


ever you have long, small-diameter holes to produce to 
precision tolerances. See your Ex-Cell-O Representative, 
or submit your requirements direct to Ex-Cell-O for 
prompt analysis and cost estimate. 


ae % 

FIXTURE NEN 

—_ Quipm NITE SUR " 
PARTS IC ENERGY EQuIP ° 
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is 20 pieces per hour on the 
two-station machine. 
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5 REASONS WHY RYERSON IS 


Zole] mm aaleol-) mere) eal eol(-)4—m-lelelger— 





* ARMSTRONG BLUM MFG. CO. Full range of high-speed and gen- 
eral-purpose hack saws, plus regular and high-speed vertical band saws. 


BERTSCH & CO. Plate bending roils in a complete range of capacities, 
and overdriven squaring shears for material from 10 gauge to 1” thick. 
Also straightening rolls and culvert-making machines. 


(3) DREIS & KRUMP MFG. CO. Mechanical and hydraulic press brakes 


from 11- to 2000-ton capacity. Also full line of hand and power apron 
brakes, straight side presses, and special bending machines. 


KLING DIVISION, HILL ACME CO. Famous for its combination 
shear-punch and coper, and for a complete line of punches, bar and angle 
shears, rotary shears, friction saws, bar and angle rolls, bulldozers and 


structural mills. 


WYSONG AND MILES CO. Underdriven squaring shears for ma- 
terial from 18 gauge to 14” thick, also sheet metal rolls. 
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No other single supplier. of machinery for metal fabrication can offer 
you the range of types and models available from Ryerson. So, with no 
other supplier can you be so sure of getting exactly the right machine 
to do each fabricating job best at lowest cost. 

We represent nearly 100 manufacturers, each a recognized leader in 
its field. The five featured on these pages represent five good reasons why 
it will pay you to call in a Ryerson representative when you’re consider- 
ing a machinery purchase. His recommendations are backed by Ryerson 
experience gained in supplying metal and the machinery to fabricate it 
for over a century. 

Our complete line includes equipment for bending, braking, forming, 
hoisting, drilling, pressing, punching, rolling, sawing, shearing, threading 
and welding. 


RYERSON. > 


JOSEPH T. RYERSON 4 SON, INC., MEMBER OF THE g, STEEL FAMILY 


STEEL +» ALUMINUM + PLASTICS» METALWORKING MACHINERY 
CIRCLE 198 READER SERVICE CARD 





with men who know cutting tools...it’s L7TORSBE everytime 


MORSE 
eelers bets 
‘meltswestes—i' 


TRY MORSE...BUY MORSE; 
SEE YOUR NEARBY MORSE DISTRIBUTOR 


MORSE; 


MORSE TWIST DRILL & MACHINE CO. a oivision ot van nonman inoustnies, inc. 
NEW BEDFORD, MASSACHUSETTS 

Pad 2692 

WAREHOUGES IN: NEW YORK «¢ CHICAGO + DETROIT © DALLAS «© SAN FRANCISCO 
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How Ferguson ELIMINATES BACKLASH 
in Index Tables 


Backlash in indexing results in shock loads that 
affect the efficiency of a machine and the quality 
of its product. Most indexing mechanisms have 
inherent characteristics that cause backlash and 
poor dynamic conditions and prevent the designer 
from taking full advantage of modern feeds, tool- 
ing and methods that contribute to production 


economy. 


INDEXING SHAFT 











INPUT SHAFT—>\, 








Ferguson Intermittor Index Tables have inherent 
zero backlash and extreme precision which results 
in a rotary transfer machine base capable of oper- 
ating speeds up to 500 indexes a minute. A Ferguson 
index table never proves to be a limiting factor in the 


speed or performance of an automatic assembly machine. 


HERE’S WHY: The continuously rotating cam 
of a Ferguson indexing mechanism features a 
tapered rib along which two preloaded bearing 
followers roll, maintaining constant contact with 
no clearance between them and the rib. When 
the mechanism is in the rest, or dwell, position, 
a straight portion of the rib locks the followers 
FOLLOWERS with zero backlash and an 
indexing accuracy of .001”. 
Wear on the hardened tool 
steel cam is infinitesimal 

(many have been in use for 

more than 25 years). Fol- 
cask we lowers are rated for a mini- 


NOTE HOW PRELOADED 
FOLLOWERS ENGAGE RIB 


mum of 8,000 hours opera- 


American Machinist/Metalworking Manufacturing 


March 20, 1961 


tion. If backlash occurs after this period the life 
of the drive may be renewed merely by replacing 
the standard followers. 





NO CLEARANCE (ZERO BACKLASH) 


HUB WITH 
PRELOADED 


HARDENED CAM; 
FOLLOWERS 


TAPERED RIB 


FERGUSON INTERMITTOR WITH 12” DIA. DIAL 











Compare this with other types of indexing devices. 
A geneva drive, with its slotted wheel and driver, 
and a barrel cam with a grooved track which en- 
gages one follower at a time, must have clearance 
in the slot or groove to allow passage of the follower. 
The slightest amount of clearance causes backlash. 
As the slot or groove wears, the clearance becomes 
greater and the backlash condition worsens. At the 
higher, more profitable operating speeds poor dy- 
namics cause wear on other parts of the machine. 
The user must choose between frequent downtime 
for repairs or slower speeds . . . He is the loser 


in either case. 


FREE DESIGN DATA — Load ratings, dimen- 
sions and application and installation information 
about standard and stock Intermittors, Ferguson 
Drives and in-line machines are contained in a 
single 36 page catalog. Every designer should have 
one in his library . . . Write Ferguson—Ask for 


Catalog No. 160. 


FERGUSON 


MACHINE COMPANY 


A Division of Universal Match Corporation 


7818 Maplewood Court ° St. Lowis 17, Missouri 


CIRCLE 200 READER SERVICE CARD 51 














AT BLACK & DECKER 


Jalcase 100 Cold Finished Bars 
Speed Tool Parts Production 50% 


Here’s what happened when Black & Decker 
Manufacturing Co., Towson, Maryland, switched 
from alloy grades 4140 and 8620 to J&L Jalcase 100 
cold finished bar steel in the production of shafts, 
gears and pinions for portable electric tools: 


e The free machining quality of Jalcase speeded 
production on automatic screw machines 50%. 


@ The uniform machinability of high strength 
Jalcase eliminated % hour per shift from machine 
downtime for tool changes. 


@ The strength and hardness of Jalcase have prac- 
tically eliminated the need for subsequent heat 
treating and resultant part distortion. 


e The combination of these production economies 
plus the lower initial cost of Jalcase over alloy 
grade steel has greatiy reduced parts costs. 


This Steeilmark identifies prod- 
ucts made of steel. Place this 
mark on your products. And— 
look for it when you buy. 


Black & Decker relies on a great variety of J&L bar stock. 
Over 30 electric tool parts are made from Jaicase 100 alone. 


The free machining qualities of J&L Jalcase 100 
plus its high strength, hardness and stabilized 
stresses make it an ideal cold finished bar steel for 
producing high quality machined parts for the 
metalworking industries. 


Jalcase 100 has a minimum yield strength of 
105,000 psi in round bar sizes to 114” diameter and 
a minimum yield strength of 100,000 psi in sizes to 
314” diameter. 


Jalcase 100 has a minimum hardness of 248 Brinell 
up to 1%” and 241 Brinell for larger sizes. It is 
also available with a lead addition, designated as 
Jalcase 100-L, for applications requiring superior 
machinability. 

For literature write direct to Jones & Laughlin 
Steel Corporation, Department 480, 3 Gateway 
Center, Pittsburgh 30, Pennsylvania. 


Jones & Laughlin Steel Corporation 


PITTSBURGH, PENNSYLVANIA 
Where cold rolled steels originated in 1859 


Made from Jaicase 100, these armature shafts 
are used in Black & Decker’s %” Portable 
Electric Utility Drill. 


& Black & Decker hobs pinion gears made of Jalcase 100 to tolerances 
of less than .001”. 


TEEL 


4 Palietized trays transport a few of the many B&D machined parts 
that are made from J&L bar stock. 








A 


NORDEN Modumatic Control 
for New and Existing Machines 


Series 100 features 
Actual Position Readout 
Decimal Display 


Full Range Origin Select 


F you have the time-consuming problem of rotary or linear positioning, 

then you are aware of the importance of knowing the exact location of 
the tool or the work piece. Up until now this was a tedious, time-consuming 
process requiring calculation and dial reading, both subject to human error. 
Norden’s Series 100 display system eliminates all this and performs the 
calculations automatically. What's more, it can be installed on new and 
existing machines. 

The Series 100 numerical control system utilizes a unique position feed- 
back transducer, electronic circuitry and a visual display to indicate the 
actual position of the tool or work piece. 

The actual position is displayed in straight decimal! form by illuminated 
numbers that are readable from twenty feet. The display unit may be located 
on the machine or remote. 

This Norden Modumatic system also offers a full range electronic origin 
select so that any desired offset can be quickly and easily dialed in by the 
operator on manual selector switches. 

For more information about this position display system or other Modu- 
matic control systems contact your nearest Norden Representative— 

.400 Main Street, East Hartford, Connecticut, JAckson 8-4811, 11 West 
“Monument Ave., Dayton 2, Ohio, BAldwin 8-4481, or write to us at the 
* address below. 


+ , * . 
A new concept in Numerical Control 


from , NORDEN * DIVISION OF UNITED AIRCRAFT CORPORATION 
7 


DATA SYSTEMS DEPARTMENT 
COSTA MESA, CALIFORNIA 


i 
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Here’s design simplicity 
Farval’s Time-Tested Dualine Valve 








(In red) Lubricant under 
hydraulic pressure en- 
ters inlet at top right 
— pushing slide vaive 
down and filling upper 
diagonal passage and 
chamber above main 
piston. 


(In biue) By this move- 
ment, lower head of 
piston slide valve un- 
covers lower diagonal 
passage leading from 
the main piston cham- 
ber. This chamber is 
full of lubricant from 
the previous operation. 


(In red) Lubricant under 
pressure entering 
through upper inlet port 
and into main chamber 
continues to force main 
piston downward — 


(In blue) discharging lu- 
bricant through 
diagonal passage to 


lower 


vertical passage and to 
outlet port leading to 
bearing. 


(in red) Lubricant en- 
tering from upper port 
has now forced the 
main piston to end of 
its stroke, and thus the 
full measured charge 
below piston has been 
delivered to the bearing. 


Note that indicator 
stem has also moved 
down, indicating main 
piston has reached end 
of its stroke, and that 
no more lubricant will 
be delivered from this 
operation. 


(In blue) Lubricant un- 
der hydraulic pressure 
enters inlet at bottom 
right — pushing slide 
valve up and filling 
lower diagonal passage 
and chamber below 
main piston. 


(In red) By this move- 
ment, upper head of 
piston slide valve un- 
covers upper diagonal 
passage leading from 
the main piston cham- 
ber. This chamber is 
full of lubricant from 
the previous operation. 


(In blue) Lubricant un- 
der pressure entering 
through lower inlet port 
and into main chamber 
continues to force main 
piston upward — 


(In red) discharging lu- 
bricant through upper 
diagonal passage to 
vertical passage and to 
outlet port leading to 
the bearing. 


(in blue) Lubricant con- 
tinuing to enter under 
pressure from the lower 
port has now forced 
main piston to the end 
of its stroke, and thus 
the full 
charge above piston has 
been delivered to the 
bearing. 


measured 


Indicator has reached 
its top limit, 


the job is done. 


showing 


That’s why FA RYAL DUALINE is 


today’s most dependable, positive system 
of centralized lubrication 


Write for free copy of Bulletin 26-T — it gives the complete Farval ‘‘Story’’. 


Farval Division 
Eaton Manufacturing Company 
3254 E. 80th St. « Cleveland 4, O. ® 


Farval Studies in Centralized Lubrication No. 255 


hel fi 
MENT CL 


Only Farval has all these vital features 


Ml A 


: Measures By 
No Small Ports + Piston Displacement 


COPE EHH HEHEHE EHH EEE HEHEHE 


: 
—_ 


Will Distribute 
Either Oi! Or Grease 


eeeeeeeee 


No Springs No Check Vaives 
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A Positive Indicator 
At Every Bearing 


Has But Two 
Moving Parts 


DOP eee eee eee eee eee eee 


Is Individually 
Adjustable 
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| LAPO NTE| i is the exclusive 





























representative for 


in the United States 


LAPOINTE MACHINE COMPANY 


Hudson + Massachusetts 


Offices in Principal Cities 


VERTICAL 
GRINDING MACHINES 
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U.S. Slide Feed produces at 
620 strokes per minute 
...tolerances to +.001 














U.S. Slide Feed No. 22A, adapted for high speed production and U.S. Multi-Roli® Cradle No. ACC-19C at Triangle Tool Company. 


Triangle Tool Company, Union, N. J., using U.S. Slide Feeds, runs continuous production 
at the rate of 620 strokes per minute. Coil stock, 1010 dead soft, .010” thick x 2” wide is 
fed into a 9-station all carbide progressive die. Feed length is 1.125”. Tolerance is held to 
+ .001” without the aid of pilots. & Of all feeds tried by Triangle Tool Company, only the 
U.S. No. 22A Slide Feed proved capable of maintaining the required tolerance at this high 
speed. ™@ The Feeds used are a variation of standard No. 22A U.S. Slide Feeds modified 
for high speed operation. 


Bulletin #85-60-A describing U.S. Press Room Equipment will be sent upon request. 


cess US. TOOL COMPANY, INC. 


AMPERE (East Orange) NEW JERSEY 
U. S. Multi-Slides® » U.S. Multi-Millers® » U.S. Automatic Press Room Equipment + U. S. Die Sets and Accessories 
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Look to 


AY EANIIE 


for leadership in ball bearings 







Where cost is your problem... 


Costs can nip good design ideas in the bud. Fafnir 
helps cut costs with Flangette Units. Millions of these 
ball bearing “economy packages” — a Fafnir “first” 
— are used to improve performance and reduce main- 
tenance on products ranging from small conveyors 
to giant combines. When you’re up against costs... 
or any bearing problem... look to Fafnir. The 
Fafnir Bearing Company, New Britain, Connecticut. 


50 YEARS OF EXPERIENCE 
IN THE MANUFACTURE OF 
BALL BEARINGS 


BALL BEARINGS 
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Look to 


FAFNIR 


for leadership in 
ball bearings 


Where dirt 
is your 
problem... 


Dirt is cheap . . . but not when it gets into bearings. It 
handicaps production ... runs up costs... shortens prod- 
uct life. How to keep dirt out? Disc harrow makers do 
it with Fafnir Ball Bearings . . . triple-sealed to “run 
clean” where it’s dirtiest. When you’re up against dirt... 
or any bearing problem. . . look to Fafnir for the diver- 
sity, the capacity, the research to find your answer. 
The Fafnir Bearing Company, New Britain, Conn. 


ARAN 


BALL BEARINGS 


CIRCLE 702 READER SERVICE CARD 





Look to 


FAFNIR 


for leadership in 
ball bearings 











antl 





speed is 
your problem... 


Today’s high speeds put the spotlight on bearings. For when bear- 
ings fail, costs rise . . . and profits drop. Machine tool builders 
know this. That’s why they specify Fafnir Ball Bearings for 
high speed applications — 100,000 rpm and up. So, when you’re 
up against speed ... or any bearing problem .. . look to Fafnir 
for the diversity, the capacity, and the research to find your 
answer. The Fafnir Bearing Company, New Britain, Connecticut. 


AV EAINITR 


BALL BEARINGS 
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Look to 


FAFNIR 


for leadership in 
ball bearings 


Where heat is your problem... 


Some bearings “freeze” under prolonged high heat. When they 
do, performance drops off . . . costs rise . . . and the heat’s 
on you! The answer? Fafnir Ball Bearings engineered for high 
temperature service. For instance, in the X-15 manned rocket, 
they’re used by the hundreds at critical points. So, when you’re 
up against heat... or any bearing problem .. . look to Fafnir 
for the diversity, the capacity, the research to find your answer. 
The Fafnir Bearing Company, New Britain, Connecticut. 


“MADE I” 
uv. S. a.” 


This stamp on 

a Fafnir Ball 

Bearing means 

finest quality and 
workmanship depend 
able supply . competent 
engineering help and 


3 BALL BEARINGS 


your bearing needs 
worth bearing in mind 
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Another NEW Jones & Lamson Optical Comparator 
THE ECONOMY MODEL 14”-SCREEN PC-14A 


JONES & LAMSON 


Jones & Lamson Machine Company, 502 Clinton Street, Springfield, Vt. U. S. A. 
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This new 14”-screen universal measuring and 
comparison machine incorporates lateral, 
vertical and angle measuring facilities. It 
offers a combination of important features 
that set the standard for practicality, price, 
and performance: 


Many other features such as new normal light 
reflection unit, tracing attachments and super- 
high-pressure mercury arc illumination, are 
available. 

See this machine in action at Booth £308, 
ASTME Show, Los Angeles. Or call one of our 
West Coast representatives: Germain Ma- 
chinery, Los Angeles and Phoenix; Moore 
Machinery, Berkeley; Perine Machinery & 
Supply, Seattle; Allied Northwest Machine 
Tool Corp., Portland and Salt Lake City. 


COMPARATOR 
DIVISION 
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SUNDSTRAND “Engineered Production’ METHODS 


practical ideas for men who are responsible for 


manufacturing quality, quantity, and profit 


Part — Clutch Shaft, #1345 Steel, 2-7/8” 
x 18” long. 

Changeover time from Op. -1 to Op. -2 
is less than 3 min. 


Op. 1 — Rough and finish turn large end, 
Time 1.125 min, 


———apaayomns 


Op. 2— Rough and finish turn opposite 
end and roll thread. 


Time 2.536 min. 


TURNING and THREAD ROLLING 
Sundstrand multicycle tracer lathe combines automatic 
operations on clutch shafts to minimize machining time and handling 


Machining costs on many parts re- through use of Sundstrand multi- example. Rough and finish turning 

quiring turning and related opera- cycle hydraulic tracer lathes. The and thread rolling all are performed 

tions can be substantially reduced clutch shaft illustrated is a good automatically on a Model 14T 
machine. 

A single fixed-position template is 

used. The ruffing tool on this lathe 

will take up to three cuts automatic- 

ally, then the finishing tool indexes 

into position. Extreme accuracy is 

assured by this operating principle 

on many types of parts the need 

for rough grinding operations is 

eliminated). Ease and speed of setup 

makes the machine practical for 

small as well as large production lots. 


The Sundstrand Model 14T lathe is 
available in two standard sizes — 
25 and 40 hp. 


For details and spec- a, 


ifications ask for 
Bulletin No. T-. 


The thread roll guard automatically moves aside 


During turning operations the thread rolls are 
as machine cycles for thread rolling operation, 


protected against chips by a guard. 
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SHORT-RUN 


TRANSFER MACHINING 


Lots as small as 500 to 1000 parts are practical 
because of quick change-over design 


Quick-change tooling gives. this 
Sundstrand 6-station pallet-type 
transfer line short-run efficiency. 
Low cost multiple-spindle heads and 
workholding pallets can be inter- 
changed for a new job setup in less 
than 10 man-hours. 


The machine illustrated is being 
used to process a family of five 
different hydraulic unit housings in 
lots as small as 500 to 1000 pieces. 
Operations include drilling, spot- 
facing, boring, and tapping to pre- 


cision tolerances. Milling and boring 
heads can be added to or replaced in 
the line as required. 

Quick change of heads and fixtures 
makes automation practical for 
small lots of similar parts. 


The development of practical short- 
run transfer machines is typical of 
the benefits of the Sundstrand 
“Engineered Production” approach 
to machining cost reduction. Details 
available upon request. 


MULTIPLE-SPINDLE DRILLING 


New machines provide high accuracy, fast 
change-over, and new economy even on 
moderate-sized production lots. 


Sundstrand multiple-spindle precision drilling, 
boring, reaming, and tapping machines represent 
a new cost-cutting approach to machining large 
numbers of holes in relatively complex parts — 
even when production runs are moderate. 


Key to the economy of the machines is the unique 
low-cost design of the heads which eliminates 
gearing and permits complete change-over in 15 
to 20 minutes. Tolerances to .0002” for spatial 
relationship, shoulder depth, and hole size can be 
maintained, depending upon the nature of the 
work. Inspection requirements are minimized be- 
cause of the accuracies built into the head, fix- 
tures, and machine itself. 


For more information, ask for Bulletin No. D- 125. 


SUNDSTRAND MACHINE TOOL 


BELVIDERE, ILLINOIS « DIVISION OF SUNDSTRAND CORPORATION 


A El C7 Va 





American Machinist/Metalworking Manufacturing * March 20, 1961 CIRCLE 214 READER SERVICE CARD 65 





Cut Your Drilling Costs With 


CINTIMATIC NUMERICAL CONTROL... 
only $13,155! 


2s Now, CINTIMATIC Drilling Machines bring 
‘ the cost savings of numerical control to every 
—wor oy manufacturer—high productivity, no expen- 7 
CINCINNATE| 4 tw ifs sive fixturing, fastest job-to-job changeover, 
a Fe consistent hole-locating accuracy. 
Ask your Cincinnati Lathe and Tool Dis- 
tributor for an evaluation of numerical control 
applied to your drilling jobs. Or, write direct 
for Catalog N-240. 





\ 
| 
| 
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Another report on 
Air-4 tool steel 


Blanking and embossing this automotive part, 
from coiled steel of .125 in. thickness and doing 
it at substantial speed, is all in a day’s work 
for Bethlehem Air-4 tool steel . . . at Melrath 
Metal Stamping Corp., Red Hill, Pa. Tool engi- 
neers at this plant have several good reasons for 
giving a good report on Air-4: they like the ease 
with which it can be machined .. . its simple 
heat-treatment, and above all, they admire its 
wear-resistance. Hardened to Rockwell C-60, 
the die undergoes slight redressing every 
100,000 strokes of the press. 


HARDENS AT LOW TEMPERATURE 


Air4 is a free-machining, medium-alloy tool 
steel which hardens in air—at about 1550 F. 
It has excellent free-machining characteristics 
because of a lead addition. It also has excellent 
wear-resistance and high toughness, and is deep- 
hardening to assure long tool life. 

Air-4 is a versatile tool steel. Why not place 
an order right now for a trial bar, and use it in 
an experimental run? Your Bethlehem tool steel 
distributor can give you prompt delivery. 


Bethlehem Tool Steel Engineer Says: 


Always Heat-Treat the Tool Instead of the Thermocouple 


American Machinist/Metalworking Manufacturing 


Many tool failures can be attributed 
to the use of improper temperatures 
during heat-treatment. In many in- 
stances, although the thermocouple 
chart may have indicated proper heat- 
treatment temperatures, the micro- 
structure of the tool shows that the 
recorded temperatures were not at- 
tained by the tool. This is called ‘‘heat- 
treating the thermocouple, instead of 
the tool.’’ ‘ 

It is easy to see why such errors 
occur, for the thermocouple indicates 
the temperature at the location of its 
tip only. Most furnaces have some non- 
uniformity of temperature. For ex- 
ample, locations near the source of 
heat are hotter than remote locations. 


March 20, 1961 


And the bottom tends to be colder than 
the top. An operator who is on the ball 
will survey his furnaces to determine 
what temperature differences are pres- 
ent. This will assist him in selecting 
the location which will provide the 
most accurate indication of the tem- 
perature of tools heated in each fur- 
nace. It will often indicate that more 
than one thermocouple is needed. 

Where a temperature survey is not 
feasible, the tip of the thermocouple 
should be placed as near the tools as 
possible. But avoid locations near the 
floor, sides, roof, or near the source of 
heat. Although the thermocouple is 
accurate, and highly useful, it’s by 
no means foolproof. 
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‘G) FOR THE COMPLETE 


GIODINGS & LEWIS 


GIDDINGS & LEWIS 


. . « first in machine tools specif- 
icaily designed and manufac- 
tured for numerical control. 


Horizontal boring, milling, and drilling 
machines —- table, floor, and planer 
types — 3” to 14” spindle diameters 
— positioning or contouring control. 


Vertical boring and turning machines 
— 32” to 20’ table sizes — positioning 
or contouring control. 


Jig borer and milling machine — com- 
bines heavy milling capacity with 
precision positioning under Numeri- 
point control. 


DiMil and Variax horizontal contour 
milling machines 2, 3, 4, and 5- 
axis Numeripath controlled. 
Planer mills — 36” to 144” table widths 
standard — positioning or contour- 
ing control 

Radial and precision drilling machines 
-—— with 2-axis Numeripoint control 
positioning tables — sizes to suit job 
requirements. 

Call your Giddings & Lewis distribu- 
tor or write for literature. 


q 
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Machines. A complete new line designed and built 
to be operated under numerical control — horizontal 
boring, drilling, and milling machines . . . vertical 
boring and turning machines . . . combination jig borer- 
milling machine . . . contour milling and die sinking 
machines . . . positioning tables . . . planer mills. 


Controls. The system of your choice, including Numeri- 
point* and Numeripath* controls of G&L design and 
manufacture to give you maximum productivity in 
point-to-point positioning or path machining, plus 
guaranteed responsibility vested in a single supplier. 
Tape control training. G&L trains your operators 
when the machine is installed, teaches existing personnel 
how te program and prepare tapes, provides in-plant 
instruction of your maintenance men and conducts 
service training schools at Fond du Lac. 

Reference material. Programming and control manuals 
thoroughly explain the equipment and procedures. 


Cutting tools and toolholders. Davis pre-size VBM 
and VTL tooling . . . boring tools . . . arbors, sleeves 

. continuous-feed facing heads . . . tapholders for 
machines without thread leads . . . and special tools. 


Accessories and attachments. Rotary tables, angular 
milling attachments, box-type angle plates, V-blocks, 
stop and jack blocks, measuring devices, and other 
equipment for speeding setups and production. 


Consultation. Giddings & Lewis built the first com- 
mercially available tape-controlled machine tool, has 
shipped more types of major machines with numerical 
control than any other builder, uses tape control ex- 
tensively in its own shops. This experience is available 
to help you justify, select, and apply numerically con- 
trolled machines for maximum manufacturing and 
economic benefits. 


Ask for details and literature. 
*Giddings & Lewis trademark 


GIDDINGS & LEWIS 


GIDDINGS & LEWIS MACHINE TOOL COMPANY, Fond du Lac, Wisconsin 


Jig borer and milling machine; horizontal boring, drilling, and milling ma- 
chines; vertical turret lathes; vertical boring mills; positioning tables; die sink- 
ing machines; contour milling machines; radial and upright drilling machines; 
planers; planer mills; numerical and tracer control systems; Davis boring tools. 

T61-1 


GIDDINGS & LEWIS 
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LANDIS Machine COMPANY 


WAYNESBORO ¢ PENNSYLVANIA 


The world’s largest manufacturer of threading equipment 
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Lower Costs — Increase Profits with 


°C; 
Te he i. 
= a 4 ‘ 


CENTRALIZED 
POWER 
CONTROL 


....on the CTE) pyNAMILL* H.B.M. 


Large, easy to read clock-type dials 
allow the operator to “power” position 
the head, table, saddle and spindle in re- 
lation to the work piece without the use 
of hand cranks or levers. These dials, 
when the machine is equipped with nu- 
merical control, provide an accurate, in- 
stantaneous visual read-out on the posi- 
tioning of the system. 

Simple push buttons on the control 
pendant direct all motions of the head, 
table, saddle and spindle. Spindle start 
and stop, as well as spindle speed 
changes, are controlled from buttons on 
the pendant. Four traverse rates and 
feed engagement are actuated by the op- 
erator’s forefinger on the pendant trig- 


ger. 


For Complete Onformation, 


ask your nearest Bullard Sales Office for a catalog on write to 
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Thus, within the span of a man’s 
hand, are centralized power controls 
which allow the operator to keep the tool 
in the cut more of the time — thereby 
reducing costs and increasing profits. 


*Trade Mark 


THE BULLARD COMPANY « BRIDGEPORT 9, CONNECTICUT 
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Why Gates Hi-Power V-Belts are industry’s 


No. 1 choice for replacement belts 


There are several important reasons 
why Gates Hi-Power V-Belts are pre- 
ferred by most industrial V-belt users 
today. 

The exclusive construction features 
of Gates Hi-Power V-Belts—Concave 
Sides(U.S. Pat. No. 1813698), Precisely- 
Engineered Arched Top, Flex-Bonded 
Tensile Member—make them more de- 
pendable than ordinary, conventional 
V-belts, giving you far longer belt life 
on even the toughest applications. 

Moreover, because of Gates high 
standards of quality control, you get 
a perfectly matched set of Hi-Power 
V-Belts every time—every belt pulls its 


share of the load throughout the long 
service of the drive, further increasing 
belt life. 

You get fast delivery from local stocks. 

Gates Distributors, located in all 
parts of the country, have large stocks 
of Hi-Power V-Belts on hand, backed 
by Gates Service Centers in every ma- 
jor industrial area. This means that you 
can get replacement V-belts quickly, 
day or night—reducing to a minimum 
costly production down-time. 

The Gates Distributor near you is a 
dependable source of supply for most of 
your maintenance needs. Call him for 
fast delivery of Gates Hi-Power V-Belts. 


The Gates Rubber Company, Denver, Colorado 


Gates Hi-Power V-Belts 
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Keeping close tolerances is of prime 
importance at Diagraph-Bradley 
Industries, Inc., of Herrin, Illinois, 
leading manufacturer of stencil ma- 
chines and accessories. One of the 
ways this is accomplished is by 
keeping cutting edges cool. 


At Diagraph-Bradley stencil 
punches must be cut and held 
within .0005 of an inch—a fine 
point of precision Diagraph-Bradley 
attributes to the cooling and lubri- 
cating effect of Cities Service Chillo 
10 cutting oil. 

*“You have only to take a Dia- 
graph-Bradley machine,” says one 
of the company officials, “cut a 


stencil with it and look at the re- 
sulting letter to realize how im- 
portant the right cutting oil is to 
our production.” 

Cities Service Chillo 10 oil is a 
sulphochlorinated oil. The concen- 
trations of sulphur and chlorine are 
stabilized by a special process, as- 
suring uniformity of action through 
the entire cutting operation. 


That’s why, with Cities Service 
Chillo 10 cutting oil, work is always 
more accurate, clean and cool! 

For full information call your 
nearest Cities Service office or write 
Cities Service Oil Company, Sixty 
Wall Tower, N.Y. 5, N.Y. 


CITIES © SERVICE 


QUALITY PETROLEUM PRODUCTS 
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New guide 


to the right 


electrode 
iateriais 

for electrical 

discharge 


machining 





SEND FOR THIS VALUABLE 
NEW GUIDE ON 
ELECTRODE MATERIALS 
FOR EDM 


MALLORY 


X g * 


You’ll find many answers here, in the new bulletin on Mallory 
electrode materials for electrical discharge machining. It’s your 
guide to: 


Selection of Mallory electrode materials —Sparkonite® materials: 
long wearing, easily machined and brazed; Elkonite® non-annealing 
materials for exceptional wear, close tolerances, intricate contours. 


Electrode performance —comparative data on wear ratios, metal 
removal rates, resistance to edge breakdown. 


Physical properties —conductivity, hardness, strength, machin- 
ability. 


Get this useful information by sending us the coupon below. And 
for Mallory electrode materials for EDM —in bar stock or shaped 
to specifications—see your nearest Mallory welding distributor, 
or write to Mallory Metallurgical Company .. . a division of 
P. R. Mallory & Co. Inc. 





Mallory Metallurgical Company 

P. O. Box 1582 

Indianapolis 6, Indiana 

Send me your new bulletin on choosing the right 
electrode materials for EDM. 





NAME. 





COMPANY 
ADDRESS. 
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Tool costs 
reduced 7s 
machining of Aagap’Housings at 
Autonetics oefgapuremaster 2BHT 

TAPE CODE HULED Turret Drill- 

ing, Tapge ig jEnd Boring Machine. 
Savings ri Sult from the elimina- 

tion offensive jigs and fixtures 
otherwae needed to convention: css 
ally drilMgtap and mills ets 
er wn See ety 
up to 13 di fer 
The present 
inexpensive setup 
on the Burgmaster Turret Drill 
consists of a work-holding sub- 
plate and standard clamps. Low 
cost tooling, plus the speed and 
ease of changing jobs, make 
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>in P Operations 
sing machined. 

end several ma- 
all machining is auto- 





The Machine Sets the Pace @2t auto- 
matic speed and repeatability. All machine functions 
are controlled by the tape which simultaneously posi- 
tions the work on the X-Y axis at 150”/min. and select 


the proper spindle. 







SEQUENCE — 





#2 C’Drill 

#1 C’Drill 

¥% Drill ¥, thru 
#43 Drill %, thru 
#50 Drill %, thru 
2-56 Tap thru %s 
#37 Drill %. thru 
4 End Mill .922 
4-40 Tap thru %. 
%, Drill %, thru 
Y, Drill %, thru 
1%, Drill %, thru 


> 


GEAR HOUSINGS BEFORE 
AND AFTER MACHINING 
Autonetics produce these parts in 
three cast shapes, each with up to 
13 hole patterns. The Insert Plate 
(right) is assembled on top the 
Gear Housing Base prior to ma- 
chining, with two dowel pins pro- 
viding close assembly register. 
57 machining operations are per- 
formed on 17 holes to close toler- 
ances without jigs. 
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Frauenthal reports NEW VERSATILITY 


Why Burgmaster Turret Drills Are 
the Worid’s Most Popular Tape 
Controlied Machine Tool 


In less than three years since the intro- 
duction of Burgmaster TAPE CON- 
TROLLED Turret Drilling Machines, over 
175 have been installed throughout in- BURGMASTER Model 2BHT—2{” drill & tap capacity in 
sresents the largest num- steel. Positioning Table sizes: 10x18” & 15’x26”. 
theron unit-instAMetions of any tape con- a ae. oe 
trolled machifig@tgpl. 
In this short tim@¥pver 30% of the initial 
installations havg@een followed by repeat 
orders. Sampigiaamments received from 
Burgmastef Users are significant: 
.. «FAS 1S tHe fastest and cheapest 
_@’ method we Know to produce parts re- 
“f~ quiring drilling, reaming, tapping and ous oo 


associated hole machining opera- BURGMASTER Model 25AHT—-11/,” 
in steel. Positioning Table sizes: 15x26” & 20°’x30” 


a, my: 


baie tions.” é 
»... "Engineering changes which would lege 
take a week or more for fixture modi- | tba ge 
fications required by conventional 
machining methods can now be made 
during the same shift, and often 
within less than an hour.”’ 

.. “A considerable amount of additional 
savings results from reduction in in- 
spection time. It is our practice to — PY 
inspect the first piece, and have the paneeeatith tata SBHT—114" drill and tap capacity 
inspector sign the tape which gen- in steel. Positioning Table sizes: 20’x30" & 30x45”. 
erally indicates acceptance of future PS a er | 
lots in view of the excellent repeat- eee ae an a 
ability.”’ Aad acne? | ‘ 


Write for Literature describing the com- seypyarnrs 

plete line of Burgmaster 6 and 8 Spindle 0 

Tape Controlled Turret Drilling Ma- 

chines. Forty minute 16mm sound film 

showing all Burgmaster Turret Drills in 

operation is available without charge. L 7" 


BURGMASTER Model 3BHT-B—13,”’ drill & tap capacity 
in steel. Table Travel 60 x48 


MANUFACTURING COMPANY, INC. 
15001 South Figueroa St., Gardena, Calif. 
FAculty 1-3510 + DAvis 9-4158 


BURGMASTER DIRECT SALES OFFICES: Ridgewood, N.J., 86 North Maple Ave., Gilbert 4-3002 + Chicago 5, 
Hl., 4908 Lincoln Ave., LOng Beach 1-1178 » Cleveland 7, Ohio, 14706 Detroit Ave., ACademy 6-7030 + Detroit 
37, Mich., 13730 W. Eight Mile Rd., Lincoin 8-4333 + Northern California , JEfferson 7-1650 


Plus dealer representatives in other industrial centers. CIRCLE 226 READER SERVICE CARD 
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“0” Manual Power 
index 4%” Capacity 


1C Manual Power 
index %” Capacity 


2BH Automatic Hydraulic 
%” Capacity 


i 
38H Automatic Hydraulic 
1%” Capacity 


A... 


25AH Automatic Tape 
Controtied 114” Capacity 


2BHT-3BHT Automatic 
Tape Controlled 
%” and 12” Capacity 





Frauenthal reports NEW VERSATILITY 
for 1200 Series vertical grinder! 


PRODUCTION BY THE THOUSANDS... 
PRECISION TO THE MILLIONTHS 


Now available with NEW tracer control or numerical 
control ...infinitely variable feed and speed ranges! 


Frauenthal’s flexible 1200 Series single-spindle 
vertical grinder permits precision to the last 
millionth on contour pieces, yet can be engi- 
neered to provide mass production grinding 
when required. 

A new electro-hydraulic tracer control sys- 
tem affords super-precise accuracy. Completely 
transistorized for compactness and a new high 
degree of control reliability, the ultramodern 
tracer system guides the vertical and horizontal 
axes simultaneously through 360° of motion. 
Any variation from true contour path is im- 
mediately indicated on a continuous recorder 
which also gives a permanent record of con- 
touring accuracy. 

Numerical control allows continuous path or 
discreet positioning, and is particularly appli- 
cable for a variety of grinding operations on a 
low-cost repetitive basis. 

Infinitely variable feed and speed ranges with 
widest possible working range are available. 
Direct-current drive with potentiometer control 
assures accurate variable worktable speed. 

The 1200 Series’ vertical design eliminates 
deflection inherent in horizontal grinders. This 


There are two 1200 Series models, 
with table diameters from 24” to 42” 
and nominal swings of 36” to 48”. 
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design also substantially reduces floor-to-floor 
time, since parts are loaded easier, centered 
faster and can be simply, quickly checked. 

For complete details on this creatively engi- 
neered single-spindle vertical grinder, write for 
the new Frauenthal 1200 Series bulletin. 














Here is the right-angle spindle attachment 
for rotary surface grinding — another new 
Frauenthal development for use with the 
1200 Series grinder. 


Designed and built in 
the U.S.A. You get 
American quality when 
you buy Frauventhal. 


DIVISION 
N ENGINEER! 
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Republic helps you 


MATCH THE MATERIAL 
TO THE JOB 


To help cut costs, improve your product quality, meet close- 
tolerance design requirements . . . you can count on Republic. 


Republic .. . where diversified capabilities, modern facili- 
ties, and engineering know-how all add up to one important 
fact: Republic produces the world’s widest range of standard 
steels and steel products. Steels and products to exactly match 


your job requirements. 


And to help you in the selection of the best, lowest cost 
material for your requirements, specialists from each Republic 
Division (metallurgists, engineers, designers) are at your 
service to work with you and your staff. It’s an obligation-free 


service of 


General Offices * Cleveland 1, Ohio 
World’s Widest Range of Standard Steels and Stee! Products 


ote) REPUBLIC STEEL 


SPECIAL SECTIONS for a dozer. Uniformly high impact- and wear- STAINLESS to beat corrosion and wear. In the manufacture of Hyseal Valve 
resistance are musts for grader and bulidozer blodes. Bucyrus Blades, Stems for American-Standard single lever mixing faucets, National Acme Co., 
Inc., Bucyrus, Ohio, found this combination in a special analysis Cleveland, required steel with high corrosion- and wear-resistance, plus easy 
Republic Hot Rolled Steel. Costs are rock bottom, too, because the steel machinability. Material selection: Republic Cold Finished Stainless Steel Bars— 
is Republic-rolled into special sections that trim finishing and forming Type 303. Completed in a single setup, the 10 machining operations — including 
costs for Bucyrus. Check into Republic Special Sections for your multiple end drilling of six holes on a 15° angle—are performed in 12 seconds. 
product by mailing the attached coupon. Send coupon for information on Republic Stainless for your job requirements. 
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COLD FINISHED ALLOY BARS form high 
strength pins. The full weight (up to 5 tons 
on larger units) of the Packmaster body 
and its refuse load, rests on steel pins at 
the pivot points when the unit is hoisted to 
unload. Republic Cold Finished Alloy Bars, 
cut off, drilled, and chamfered by the 
Packmaster Manufacturer, Leach Co., 
Oskosh, Wisconsin, offer the toughness and 
abrasion resistance needed for this appli- 
cation. Investigate the advantages of using 
Republic Cold Finished Alloy Bars for your 
component parts production by sending 
the coupon below. 





> \ ELECTRUNITE Mechanical Tubing to meet close tolerances. Automatic 
Ld pinsetters— product of Brunswick Corporation—are precision-engi- 
VW, neered, rugged mechanical units. Republic ELECTRUNITE Tubing was 
specified for use in three key locations because it met the extreme 

tolerance requirements; reduced weight without sacrificing strength; 

Strong, and is delivered ready for fabrication, saving production time and 
Modern, costs. Send for data on the complete selection of ELECTRUNITE sizes, 


gages, and wall thicknesses, 


Dependable 


REPUBLIC STEEL CORPORATION 


DEPT. AM-1898 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 








Company 
Please send more information on: 
0) Republic Special Sections Address 
(0 ELECTRUNITE® Mechanical Tubing 

0 Cold Finished Stainless Steel Bars 

0 Cold Finished Alloy Bars 

0 Metallurgical, Machining, Design Service 





City. Zone State 
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TEST CURVES LIKE THIS 
PROVE OUT 





BRYANT GRINDERS 


The test curve above is typical. It shows the average size variation 
of the I.D. in a run of sample parts ground to customer specifica- 
tions on a Bryant Internal Grinder. From this curve and other 
data, Bryant engineers evaluate the machine’s long term precision 
capabilities, using mathematical laws of probability. Result: a 
job-engineered machine, tested under actual production conditions 
— proved out by statistical quality control methods. Logical 
reasons why a Bryant Production Internal Grinder is best suited 
to maintain the required quality standards in your plant. Contact 
your nearest Bryant or Ex-Cell-O sales representative for full details. 


This Model “B” Centalign® 
provides _— changeover 
and high precision on 


short or long production 
runs of workparts. 


Chucking Grinder Co. 
10 CLINTON STREET, SPRINGFIELD, VERMONT, U.S.A, 


internal Grinders « Special Machinery 
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NEW! NEW! NEWL gg NEW! NEW! NEW! NEW! NEW! NEW! NEW! 


A RADICALLY NEW METALLURGICAL APPROACH 
builds unprecendented durability into Heller 
“Ultras”. That’s why they’re certain to 
outlast all high speed steel band saws currently 
used in production cut-off — 7) ie 
IMPROVED IN EVERY WAY! Special s analysis 
.-. More advan production me s...closer 
Hes cy gy TE page im 
ea ing control . . . stronger welds ... more 
that outlast exacting 10 haapettion in o wonder Heller 
“Ultras” deliver up to more 
all others! cuts per blade. Yet, the price is only 10% higher. 
This means as much as 75% savings in 
cutting costs. 
TESTS CONFIRM THEIR SUPERIORITY! Matched 
against all comers, at heavy feeds and higher 
. speeds, the harder teeth, tougher bodies and more) 
uniform full-blade flexibility of Heller “Ultras” 
are sure bets to win the race against time 
and costs. Seeing’s believing! 


{ 


3 
"ae 
oP 


“ULTRA”’ 


HIGH SPEED STEEL 


/, j s -/ 
PICEA CHIAMFG 


BAND SAWS Sinem. 


, annonce 
9 ; HIGH 
{/ J») SPEED 


— ag = = 


BAND SAW | 


70.17 


f America’s Oldest File Manufacturer 
HELBDER TOOL CO. NEWCOMERSTOWN, OHIO 
5a: a . Subsidiary of Simonds Saw and Steel Co, 
Our 125th year... . 1836-1961 


Branch Offices and Warehouses: Union, N. J. @ Detroit @ Chicago © Shreveport @ los Angeles @ San Francisco © Portland, Oregon 
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Armco 17-4 PH Stainless 


cut cost of this 


This body housing for a high pressure hydraulic cou- 
pling device was formerly made of SAE 4140 steel. 
By switching to 17-4 PH and making full use of its 
high strength, excellent fabricating characteristics, and 
low temperature heat treatment, total cost of the part 
was slashed 52 per cent. 


How It Was Achieved 
Key to this impressive cost reduction is the single low 
temperature heat treatment required for Armco 17-4 
PH Stainless. Only one hour at 900 F creates the hard- 
ness (Rockwell C 38-42) and strength required. Because 
this produces no harmful distortion or scaling, the part 
can be completely machined before hardening. Heat 
treatment is simpler and cheaper than for the 4140 
steel formerly used. Armco 17-4 PH also simplifies 
shop routing and eliminates two machining set-ups. 
Another important advantage of switching to 17-4 
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Get Armco 17-4 PH and other Armco Stainless Steels from these Steel Service Centers 


or™ 


i For Strength, 
4 } Durabitity 
: and Economy 


part 52%! 


PH is a 90% reduction in rejects. This not only con- 
tributes to lower costs but increases production as well. 
Excellent corrosion resistance of Armco 17-4 PH 
eliminates nickel plating needed to protect the 4140 
steel part. 


Opportunities For You 

If you are making parts that must be hard, strong, and 
corrosion resistant, Armco 17-4 PH Stainless Steel 
offers many opportunities to cut production costs and 
improve product performance as well. It is doing so for 
manufacturers of a wide range of products. 

For additional data on how Armco 17-4 PH has 
cut costs as much as 52% and a booklet describing its 
properties and applications, write us or contact your 
Distributor of Armco Stainless Steels. Armco Division, 
Armco Steel Corporation, 1511 Curtis Street, Middle- 
town, Ohio. 


Cae 


(A) Sheets, Strip and Plates (8B) Bars and Wire 


AMERICAN STEEL & ALUMINUM CORP. 
Hartford, Conn. 

AMERICAN STEEL & ALUMINUM CORP. OF MASS. 
Cambridge, Mass. 

BROWN-WALES COMPANY 
Cambridge, Mass.—Auburn, Maine— 
Worcester, Mass. 

CENTRAL STEEL & WIRE COMPANY 
Chicago, I!|.—Cincinnati—Detroit—Milwaukee 

CHICAGO STEEL SERVICE COMPANY 
Chicago, Ill. 

CLEVELAND TOOL & SUPPLY COMPANY 
Cleveland, Ohio 

THE CONGDON AND CARPENTER COMPANY 
Providence, R. |.—Fall River, Mass. 

C. A. CROSTA, INC. 

Denver, Colo. 

DUCOMMUN METALS & SUPPLY COMPANY 
Los Angeles, Calif.—Berkeley—Phoenix— 
San Diego—Seattle 

EDGCOMB STEEL & ALUMINUM CORP. 
Hillside, N. J. 

EDGCOMB STEEL COMPANY 
Philadeiphia, Pa.—Charlotte, N. C.— 
Greensboro, N. C.—York, Pa. 

ESCO CORPORATION 
Portland, Oregon — Denver — Emeryville, Calif. 
Eugene, Oregon—Los Angeles—Seattie 
Spokane—Vancouver, B. C. 

PETER A. FRASSE & COMPANY, INC. 

New York, N. Y.—Buffalo—Hartford— 

Lyndhurst, N. J.— Philadelphia — Syracuse 
FIRTH BROWN STEELS LTD. 

Montreal, P. Q.—Toronto 

GATE CITY STEEL, INC.—-OMAHA 
Omaha, Nebr. 

INDUSTRIAL STAINLESS STEELS, INC. 
Cambridge, Mass.—Buffalo, N. Y. 

EARLE M. JORGENSEN COMPANY 
Los Angeles, Calif.—Dallas—Denver—Houston 
—Oakiand—Phoenix—Seattie—Tulsa—Wichita 

MAPES & SPROWL STEEL COMPANY 
Union, N. J. 

METAL GOODS CORPORATION 
St. Louis, Mo.—Dalias—Denver—Houston— 
Memphis—New Orieans—N. Kansas City, 
Mo.—Tulsa—Wichita 

MONCRIEF-LENOIR MFG. COMPANY 
Houston, Texas—Dallas—Harlingen— 
Lubbock—San Antonio—Temple 

MORRISON STEEL COMPANY 
New Brunswick, N. J. 

THE ORLEANS STEEL PRODUCTS COMPANY, INC. 
New Orleans, La. 

WILLIAM M. ORR COMPANY, INC. 
Pittsburgh, Pa. 

PAPER-CALMENSON & COMPANY 
St. Paul, Minn. 

RICHARDS & CONOVER STEEL & SUPPLY COMPANY 
Kansas City, Mo. 

SEABOARD STEEL & IRON CORP. 

Baltimore, Md. 

SENECA STEEL SERVICE, INC. 
Buffalo, N. Y. 

SOUTHER STEEL & ALUMINUM COMPANY 
St. Louis, Mo. 

J. M. TULL METAL & SUPPLY CO., INC. 
Atlanta, Ga.—Birmingham—Greenville, S. C, 
—jJacksonville—Miami—Tampa 

VIKING STEEL COMPANY 
Cleveland, Ohio 

VORYS BROTHERS, INC. 

Columbus, Ohio 

YORK CORRUGATING COMPANY 

York, Pa.—Washington, D. C, 


ARMCO Armco Division 
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Unique new use of special 


In manufacturing, fragility and heavy maintenance 
costs are intolerable. That’s why General Electric’s 
F. W. Rueblinger investigated the replacement of milling 
cutters with diamond abrasive wheels in his are-quencher 
finishing operation. As Manager of Manufacturing of 
G-E’s Medium Voltage Switchgear Department, Phila- 
delphia, he was dissatisfied with having to maintain a 
large inventory of cutters and to keep men working 
around the clock sharpening and replacing them. 


Are-quenchers are made of a hard and extremely ab- 
rasive asbestos compound. This presented such a prob- 
lem that all but one of the abrasive people consulted 
threw in the sponge. The one who didn’t was Bay State 
distributor Vince Flynn. He arranged for key General 
Electric production men to meet with Bay State’s 
Research Staff in Westboro and the problem was ex- 
amined from every possible angle. 

Finally, after extensive development work, Bay State 
engineered a special 12’ diamond wheel that cut fast 
and maintained the extremely fine tolerances necessary 
in the finishing of these important parts of Metal-clad 
Switchgear. 


With as many as 136 wheels on a single arbor simul- 
taneously making \”’ deep cuts, the problem of driving 
power alone could have been disastrously troublesome. 
However, the wheels Bay State developed cut so easily 
that it was possible to increase the feed rate nearly 
400% ...and overall productivity went up a good 50%! 


On top of these already proven advantages, wheel life is 
estimated at three full years so the constant down-time 
problems that used to arise from the need for cutter 
maintenance is entirely a thing of the past. 


This outstanding success is not the end of the story. 
Now that General Electric’s man-made diamonds are 
available for metal-bonded wheel applications, Bay 
State is engaged in intensive research into the even 
greater application potentials of this material. 


Whether you have an unusually complex problem, or are 
simply trying to pare down costs, you'll find your Bay 
State distributor or direct representative is both hard- 
working and thoroughly experienced. Better grinding at 
lower cost ... that is his business. 


Right: Discussing the increased productivity that resulted from grinding, 


instead ef cutting, hard asbestos-composition arc quenchers, are, left to 
right, Vincent J. Flynn, Bay State Distributor, F. W. Rueblinger, 
Manager-Manufacturing, John Stabb, Supervisor-Advanced Manu-  * 
facturing-Engineering, and William A. Siter, Manager-Manufacturing- 





Engineering. 





Below: Two arc-quenchers are shown immediately after passing under a 





rs 


é 


tremendous array of 136 Bay State diamond wheels which have made 


simultaneous cuts 14’ deep. 








diamond wheels ups 
productivity 50% 


Vincent J. Flynn was a Tool & Die Maker 
at the Frankford Arsenal when World 
War II came along and he joined the 
U.S.A.F. With this solid background in 
practical shopwork, he went into industrial 
distribution after the war, opening up his 
own business 5 years ago. Now a highly 
successful Bay State Distributor, he has 
this to say about Bay State: “They not 
only give me and my customers first-class 
service on routine problems... they also 
roll up their sleeves and dig in every time 
I come up with a puzzler .. . like this one, 
for example.” 


BAY STATE 
ABRASIVES 


@:.; State Abrasive Products Co., Westboro, Massachusetts. 
In Canada: Bay State Abrasive Products Co., (Canada) Ltd., Brantford, Ontario. 
Branch Offices : Chicago, Cleveland, Detroit, Los Angeles, Pittsburgh. Distributors: All principal cities. 
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model 98 LATHE 


Built with 24%” collet capacity and 9” swing, 
this electric clutch hand turret lathe releases 
large machines from bar work and from 
second-operation work that can be per- 
formed more economically on this size lathe. 
Perfectly suited, for example, to the type 
of exacting work that is required on a poten- 
tiometer case. Distance from spindle to tur- 
ret face (max.) 17”; spindle speeds 80 to 
2000, infinitely variable. 





Can your lathe 
do this? 


Turn to a \S~ finish 


Hold concentricity .0002” on 5 or 
6 diameters 


Perform 7 distinct operations at 
one chucking 


Take 2%” bar stock through the 
collets 


Send today 
for descriptive bulletin 


THE WADE TOOL CO, 


53 River Street 
WALTHAM 54, MASS. 
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LETTER 


from the 


PUBLISHER 


An Invaluable Record 


The annual show of the American Society of Tool and 
Manufacturing Engineers (New York Coliseum, May 
22-26) comes at a particularly important time. As a 
manufacturing man, you no doubt find yourself under 
tremendous pressure to get your unit costs down. The 
cost-price squeeze on profits finds you right in the mid- 
dle. How well informed you are on the latest cost- 
cutting techniques in manufacturing can well make the 
difference between profit and loss for your company. 


Important to You .. . 


That is why this year’s ASTME Show is so important 
to you. You probably are planning to attend; to see 
for yourself which new tools, fixtures, tooling techniques 
and accessories can help you in your business. If you 
are like others, you will have a limited time in which 
to see the exhibits you want to see. You won’t be able 
to cover all of them. 


Show in Print... 


This is where our ASTME Show Issue can help you. We 
will publish it May 15, 1961, so that you will get it 
well ahead of the show. It will list all exhibitors, with 
their booth numbers, and will contain a diagram of the 
exhibit area as a convenient guide. Most important of 
all, it will feature the SHOW IN PRINT Section de- 
scribing every new product to be exhibited. By looking 
through this section carefully, you can plan exactly what 
exhibits you really want to see. Related advertising in 
the issue will give you even more detailed informa- 
tion on product performance. Whether you expect to 
attend the show or not, you will find this ASTME Show 
Issue of AMERICAN MACHINIST/METALWORKING MANU- 
FACTURING an invaluable record of current cost-saving 


Rea VER 


new products. 
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SIZE 
FOR olZe 


THE THOMPSON GRINDER CO. Springfield, Ohio 


pavier or more 
accurate surface 


qrinders made than 


these fast, heavy 
duty Thompsons 


Thompson Type CX heavy-duty surface 
grinders are designed to grind heavy,, 
massive work pieces. Their stock re- 
moval rate is very fast while maintain- 
ing extremely cl.se limits of accuracy 
and microfinish. 


Shown here is a Thompson Type CX 
30x36x96 machine recently installed in 
the Minster Machine Company plant at 
Minster, Ohio. It is grinding the face of 
the slide for a 200-ton capacity Minster 
Piece-Maker High Speed Automatic 
Production press. 


The slide is cast iron and weighs ap- 
proximately 7000 pounds. It is being 
ground for precise parallelism and to 
a 20 to 30 RMS finish. 


Thompson Grinders have an important 
part in the production of these world- 
famous Minster presses. The dependa- 
bility of Thompson Service and the ex- 
cellent performance of the Thompson 
machines now in use at Minster were 
major factors in the purchase of this 
latest grinder. 

If your production involves the grind- 
ing of large, heavy work, it will pay 
you well to investigate the money and 
timesaving features of these modern 
machines. 


SURFACE 
GRINDERS 


“Keep OK. in mind for that daily grind” 
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é 
edge on 


production 


Call your 
L+] 
distributor 








LAVALLEE & IDE, INC. 
CHICOPEE, MASS. 
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LETTERS 





to the editors. ssow cane ss, wewvern3s, uv 


Misleading 


Dear Sirs: 
We have read your article titled 
“Now .. . stainless strip flat with- 
in 0.005 in.” (AM/MM—Oct 31 
60, p90). 
The article indicated a_ first, 
. aS a result of an eight-year 
development program .. .” 

This is not entirely the fact, 
since Murray-Way recommended 
the oil grinding process and con- 
structed the first wet abrasive- 
belt grinding machine in °1948. 
This was for sheet stock. 

The first wet abrasive-belt, con- 
tinuous grinding line for stainless 
steel was furnished by Murray- 
Way Corp to a steel mill in 1950. 

We are glad to see that the sav- 
ings from using the wet abrasive- 
belt grinding process have been so 
satisfactory to a user who has had 
so vast an amount of prior experi- 
ence in dry grinding. 

All Murray-Way wet grinding 
lines from first to last are de- 
signed so that abrasive belt speeds 
can be varied by the methods you 
mention and at the same time 
utilize variable-speed traverse 
drives. 

Incidentally in 1953 Murray- 


SHOPMATES 


Way constructed the first grind- 
ing-to-uniform gage machine 
(plus or minus 0.0005) using a 
Sheffield X-ray gage-measuring 
tool. 

The article discusses many facts 
known in the industry for some 
time, but which have never been 
so clearly summarized. You are 
to be complimented. 

R Zech, secretary 
Murray-Way Corp 
Birmingham Mich 


We regret that the telegraphic 
condensation required for our 
headline conveyed the impression 
that this new development at 
Wallingford Steel Co and Behr- 
Manning Co is also a new devel- 
opment in the industry—Ed. 


Glass Die Inserts 


Dear Sirs: 
We are interested in obtaining 
more information on the article 
entitled “Glass Makes Economical 
Die Inserts,” by Andras Gabor, 
Budapest, Hungary. (AM/MM— 
Jan 9 ’60, p98). 

Any further information you 


N. Jarvis 








AAT masr, iT was So park ¢ Gloomy 
YOU COULDN'T SEE THE END OF YOUR NOSE 





SO~~ THEY PUT INA FEW LIGHTS ~~ ANDA 
FEW MORE LIGHTS ~~ AND~" SO WHAT'S NEW ? 








™. JARVIS 
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Statistical control is not enough 
to meet today’s demands for greater accuracy... 


To maintain that higher degree of accuracy 
essential to today’s extended guarantees, 
more and more manufacturers are turning to 
RCA 100% inspection. Experience has shown 
that even with the best statistical quality 
control, defective parts can and do slip 
through. But with RCA high speed systems, 
100% reliability is assured—often with the 


added bonus of increased inspection rates, 
N better yield, and lower costs. 


Whether for inspection of small parts, such 
as bearings and valves, or for large parts, 


such as axle forgings or brake drums, RCA has the 
automatic system for your equipment. Whatever 
your needs . . . a fully integrated automatic system, 
or simple mechanization of a single 


operation, RCA offers the most 
(@) versatile range of equipment available. 


See your RCA representative for the 


complete story. Or write to RCA 
R El IABI i j ] Y Industrial Controls, 12607 Arnold 
Avenue, Detroit, Michigan. 





+ 


TYPICAL EXAMPLES 
OF RCA ELECTRONIC 
~~” INSPECTION SYSTEMS: 





GAGING OF NUCLEAR FUEL PELLETS.Avtomaticolly checks O.D. of sintered pellets 
at rate of 4,800 per hour, and segregates into five acceptable categories in incre- 
ments of .001” as well as over and under size, 


AUTOMATIC TRUNNION CUP INSPECTION: Feeds ond orients parts. | 
trunnion cup crown, |.D., O.D., bottom thickness ond 1.D. ot bottom of crown. Clossifies 
perts as occeptable, solvegeable and reject, ot speeds of vp to 5000 per hour. Can 
handle ony sizes with minor odjustments, 


The Most Trusted Name 
in Electronics 
RADIO CORPORATION OF AMERICA 
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can give us on where or how to 
obtain this will be very much 


PRECISION PARTS appreciated. 
AND 


C E Nyberg 
Attleboro, Mass 





We published all the information 

| Mr Gabér submitted for this 
LAPPI NG “Practical Ideas” item, so the only 
thing we can offer at this point is 
his mail address: Andrads Gabéor, 
II. Naproforgé-u.12, Budapest, 
Hungary—Ed. 


Deathless Data 


Dear Sirs: 

I understand that AMERICAN Ma- 
CHINIST published a paper in ei- 
ther 1903 or 1904, giving the ex- 
perimental results obtained by 
two German experimenters named 
Bach and Roser on worm gear 
units. 

I should be grateful if you 
would supply me with the com- 
plete reference to this article 

Che and at the same time should wel- 
tige q hs : come any indication as to possible 
» sources of the information in the 

i United Kingdom. 
The SPACE AGE has made necessary products fabricated from old As considerable urgency attach- 
and new materials with unbelievably close tolerances. Actually, | es to this problem from our point 


such fine tolerances had until recently, been associated exclusively of view, 7 early reply would be 
with the manufacturing of gages. appreciated. 
_ L Taylor 


Huddersfield 


As the demand for closer tolerances and finer finishes evolved, England 


it was natural for manufacturers to call upon VAN KEUREN to 
produce their “QUALITY IN MILLIONTHS” in a variety of precision 


component parts. 
parts Just in case any other readers are 


We heave capacity for the production of parts with such close curious ebout ths paper, % ap- 
peared in two sections, in the July 


tolerance requirements on both EXTERNAL and INTERNAL work: 16 and July 23 issues of 1903. The 


TOLERANCES ranging from .000005” to .0002” title: “Investigations of a Three 
SURFACE FINISHES from.5 to 5 R.M.S. en a 
FLATNESS from % to 5 bands 


We will quote to your specifications and again emphasize that 
we work with many materials including the following: 


TOOL STEELS CARBIDES BRASS 
STAINLESS STEELS ALUMINUM BRONZES 
CHROMIUM PLATE CERAMICS 


For a PILOT LOT or a PRODUCTION RUN you can count on 
QUALITY, PRICE and DELIVERY when you call on VAN KEUREN 














WAN KEUREN... 


173 Waltham Street, Watertown 72, Mass. 


PRECISION MEASURING TOOLS 
«+. rated the world’s most accurate 


Plug Gages © Measuring Wires «¢ Optical Flats and Light Wave Equipment ¢ Gage Blocks “Better hurry Al, there's an engineering 
Precision Lapping Service and Parts change coming!” 
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CALENDAR 


Society of Automotive Engineers 
—National Aeronautic Meeting 
& Display, Apr 4-7, Hotel Com- 
modore, New York, NY. 


American Welding Society — An- 
nual Meeting and Welding 
Show, Apr 17-21, Commodore 
Hotel and Coliseum, New York. 


National Institute for Disaster 
Mobilization — Mutual Aid and 
Disaster Control Seminar, Apr 
18-20, Shamrock Hilton Hotel, 
Houston, Texas. 


American Society of Mechanical 
Engineers—Metals Engineering 
Conference, Apr 23-26, Penn 
Sheraton Hotel, Pittsburgh, Pa. 


Metal Powder Industries Federa- 
tion — Annual Meeting and 
Powder Metallurgy Show, Apr 
24-26, Hotel Sheraton-Cleve- 
land, Cleveland, Ohio. 


American Institute of Mining, 
Metallurgical, & Petroleum En- 
gineers—High-Temperature Ma- 
terials Conference, Apr 26-27, 
Carter Hotel, Cleveland, Ohio. 


National Screw Machine Prod- 
ucts Association—Annual! Meet 
ting, Apr 29-May 3, Summerset 
Hotel, Boston, Mass. 


American Foundrymen’s Society 
—Castings Congress and Ex- 
position, May 8-12, Brooks Hall 
and Civic Auditorium, San 
Francisco, Calif. 


National Indusirial Production 
Show of Canada — May 8-12 
Canadian National Exhibition 
Park, Toronto, Ont. 


Material Handling Institute — 
Eastern States Show, May 9-11, 
Convention Hall, Philadelphia, 
Pa. 


American Society of Mechanical 
Engineers — Production Engi- 
neering Conference, May 10-12, 
Royal York Hotel, Toronto, Ont. 


American Institute of Industrial 
Engineers — National Confer- 
ence and Convention, May 11- 
13, The Sheraton Cadillac, De- 
troit, Mich. 


Machinery Dealers National Asso- 
ciation — Annual Convention, 
May 15-18, Shoreham Hotel, 
Washington, DC. 
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IDEAL FOR AUTOMATED MACHINES 


FAST 
ACTING 


POSITIVE 
ENGAGEMENT 
and RELEASE 


REMOTE 
CONTROL 


COMPACT 
DESIGN 


SELF 
ADJUSTING 


ELECTRIC 


SET I'S Ss 
and BFA EL EE 


1CJ6) 


Incorporating advanced design principles proved through years of 
service, the MAXITORQ Electric Clutch is well adapted to all types of 
machine drives. Simple in design . . . built to machine tool standards 
. requires no adjustments, can be used either as a clutch or brake. 
Disc separators not only separate discs, but also break up residual 
magnetism and result in extremely fast, positive action with no drag or 
heating in neutral. There are few moving parts. Electricai operating 
unit remains stationary — hence, no troublesome slip rings, brushes, or 
difficult wiring problems. Operation is on standard 100 V D.C. Other 
voltages on special order. 
If you have a clutch or brake application where you are looking for 
NEW and IMPROVED performance, we invite you to bring the problem 
to us. Phone, wire, or write Dept. AM for Bulletin No. 90. 


SPECIAL FEATURES 


NO levers, cams, or other highly 


Engaged entirely by 
stressed mechanical parts. 


magnetic flux. 
Operation is not dependent 
upon rotation. 

Finished complete, assembled, 
and ready to install on shoft. 


Operate either on-off or by 
varying voltage for torque control. 


NO troublesome slip rings 
or brushes. 


THE CARLYLE JOHNSON MACHINE CO, 
MANCHESTER, CONN. 
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performance you pay for. JOHNSON/S 2 WAX 


For information, see your local Johnson industrial distributor. 


“Cold Stream” and “Johnson's” are trademarks of S. C. Johnson & Son, Inc., Racine, Wis. 
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Dial the Monarch Series 
62 Lathe for faster metal 
removal, greater accuracy 
of output in less time 


...and thereby substantially reduce unit turning costs! 


The Monarch Series 62 Dyna-Shift gives a greater ratio of 
metal removing hours to work hours than any less modernly 
designed machine. Such performance is the only true meas- 
ure of lathe value. 


It’s a commonly accepted fact that the most efficient cutting 
condition results from the maintenance of correct surface 
speed. That’s easier said than done. Who makes the calcula- 
tions? Will they be accurate? Will the speed be changed for 
each diameter changed? And how about the time required 
to do all this? 


You dial for production on the Series 62. It’s totally unnec- 
essary for the operator to calculate spindle speed (R.P.M.) 
from the diameter of the work and the recommended surface 
cutting speed (S.F.P.M.). 

Once the work piece diameter and surface speed are set, the 
headstock automatically and instantaneously calculates and 
sets up the correct spindle speed. 

Preselection saves further time. This device virtually thinks 
ahead to preselect speed changes for you on succeeding diam- 
eters while the machine is taking a cut. Result is that it’s 


4 
Ong 
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ASR 
Ye TURNING MACHINES 


easier for the operator to use the right speed than it has 
been for him, in the past, to use the wrong speed. The real 
pay-off is increased productiveness, less effort expended and 
prolonged tool life. 

Every feature of the Series 62 matches the Dyna-Shift head- 
stock for all-around superior performance. It has weight. 
reserve power, built-in precision, simplified maintenance. 
The famous Monarch “Air-Gage Tracer” may be applied. 
A vast array of accessory equipment is available. 

Think of the Series 62 as a lathe that thrives on hard, 
exacting usage. Watch the chips peel off on heavy cuts! Get 
precision finish such as you may never have expected of a 
lathe! Don’t hesitate to tackle jobs which call for close limits! 
Turn high temperature alloys and many other materials 
with the harder TiC carbide and oxide tools! 

When rising costs demand more parts on the floor per day 
... greater accuracy of output in less time: Dial 62 for pro- 
duction. Try 1508 which is the number of our new, profusely 
illustrated booklet. The MONARCH MACHINE TOOL 
COMPANY, SIDNEY, OHIO. 


ASK ABOUT THE MONARCH DEFERRED 
PAYMENT AND TOOL LEASE PLANS 
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peak performance 
only 
with quality tools 


When only the best cutting tools are good enough, always specify 
CLEVELAND Quality Tools. They are the finest you can buy 
. . and also the most economical. 


Our intensive program of quality control starts with the raw 
materials from which the tools are made. Not only does our 
Laboratory devote a great deal of attention to specifying and 
inspecting raw materials, but we also work closely with the 
suppliers of our high speed steels and carbides to assure that 
consistently high quality is maintained. 

Thus we make doubly sure that every shipment meets our 
exacting requirements before it is accepted and placed in stock, 
as shown in the photograph. This establishes a firm foundation 
for the subsequent heat treating, milling, grinding and other 
operations through which the steel must pass before the 

~ trademark is placed on the finished tools. 


Telephone your Industrial Supply Distributor. He can give you 
prompt delivery of CLEVELAND Quality Tools from stock, and 
can make arrangements for one of our trained Service 
Representatives to help you solve your cutting tool problems. 


THE CLEVELAND TWIST DRILL CO. 
Cleveland 1, Ohio 


a 


QUALITY CUTTING TOOLS + BEST Stnvice |. THROUGH YOUR LOCAL DISTRIBUTOR 
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Don’t settle for 
less than the best 


BAY STATE Taps and Dies are the highest quality . . . consistently. 
This assurance of quality is the result of carefully controlling every step 
in manufacturing. From precise selection of the best steel, through 
every operation and many inspections, no effort is spared to 

produce the best. 

One of the operations is precision thread grinding, illustrated above. 
Here, as elsewhere in the complex process of making threading tools, 
quality is built into BAY STATE Taps and Dies by skilled craftsmen 
and modern equipment. 

That’s why BAY STATE Taps and Dies give you better performance. 
Don’t settle for anything less than the best! 

Sold through Industrial Supply Distributors, BAY STATE Quality 
Taps and Dies are always available when you need them—and at lower 
cost than would be possible with any other method of distribution. 


BAY STATE TAP and DIE CoO. 
Mansfield, Mass. 


Subsidiary of The Cleveland Twist Drill Co. 


a 
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BLANCHARD 
GRINDERS 


M-59 


Use Industry’s Least Expensive 


F ixtur @S .« «= = Normally, the Blanchard magnetic 
chuck will hold ferrous work pieces during the grinding cycle. 


But when fixtures are needed — for holding irregular- 
shaped objects, whether ferrous or non-ferrous — you can 
usually select your “fixtures” from the nearest scrap pile. 

For high-speed production, close-tolerance finishes and the 
most versatile grinding capabilities in existence . . . put it on 
the Blanchard! 

Write today for your free copy of “Work Done on the 
Blanchard”, Fifth Edition, and “The Art of Blanchard 
Surface Grinding”, Fourth Edition. 


For Best Results, Always Specify 
Blanchard Grinding Wheels for 
Blanchard Grinders. 


PUTITON THE GILL) THE BLANCHARD MACHINE COMPANY 


64 State Street, Cambridge 39, Massachusetts 
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SPO’ NAV SS... 


On-the-spot leasing and financing of used machine tools will be available at the 
auction held March 22 at Colonial Manufacturing Co, Inc, Springfield, Mass. 
This is reported to be the first time such arrangements will be available. A 
representative of National Equipment Rental, Ltd, P O Box 847, Norwalk, Conn, 
will be on the premises on sale date to arrange leasing terms. 


Electrical-resistance alloys with higher resistivity than Nichrome, but which 
contain little or no nickel or cobalt, are being developed by India’s National 
Metallurgical Laboratory. These Fe-Cr-Al combinations contain varying amounts 
of manganese, silicon, titanium, and zirconium. The alloys can be hot-rolled, but 
there have been some difficulties in wire-drawing. 


Seagrave Corporation has abandoned its plans to produce a small car. The Co- 
lumbus, Ohio, firm is a prominent builder of fire engines. 


$10,000 in awards is being offered for new hot-dip galvanizing ideas by the 
American Hot Dip Galvanizers Association in cooperation with the American 
Zinc Institute. The $1000 awards will be accompanied by a medal and certificate 
of achievement. Entries should include a release of the application or idea for 
general use without payment or royalty. Send entries to the AHDGA, 5225 
Manning Pl, NW, Washington 16, DC, before May 1, 1962. 


Ford and General Motors have their eyes on Latin America. Ford is seeking 
prices on machine tools for an entire production line (presumably for the Falcon) 
in Brazil. Output would be pegged at a low level at first. And both Ford and 
General Motors are looking into making automobiles in Mexico. 


Rolf Berger, head of the Communist Metal Workers Union in East Germany has 
told his workers that they must either produce better quality goods or suffer 
wage cuts. He claims that production losses due to waste and poor quality in 
heavy engineering, electrical and general engineering during the first half of 
1960 amounted to $24 million. 


New method of casting small titanium parts in production quantities has been 
announced by Titanium Metals Corp of America. Process, called Impel Casting, 
has produced as many as 40 castings per mold and may go as high as 100. 
Earlier techniques used graphite molds and production was often limited to one 
part per mold. New molds are made of mild steel. 


Work coils are one of the greatest problems in applying magnetic forming. 
Convair (San Diego) makes inexpensive coils (3¢ each) that are destroyed in 
forming the part; also makes permanent coils prestressed with heavy end plates. 
Basic data on magnetic forming are presented on pp117-121. Details on applica- 
tions at Convair will appear in the next issue. 


Rumors that Vascoloy-Ramet has purchased the Wesson Company are still 
buzzing in the cutting tool industry. Negotiations between the two cutting tool 
manufacturers have been going on for some time, but officials say that nothing 
has been put into writing yet. 


Air Force has published a new glossary of missile and space terminology. 75- 
page booklet lists some 1300 terms and definitions. It’s the most comprehensive 
list to date. Titled the Interim Aerospace Terminology Reference, publication is 
available from the Office of Technical Services, US Department of Commerce, 
Washington 25, DC. Order PB 161913. Price $2. 
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WASHINGTON ... 


Machine tool bank . . . 

A “bank” of used machine tools has been pro- 
posed by Congressman Frank Kowalski (D, 
Conn) as a way of supplying industrially under- 
developed countries with productive equipment 
and, at the same time, helping the U S modern- 
ize its own plant. 

Kowalski is pushing his program now with the 
administration officials, but he realizes that there 
are many hurdles to be negotiated before his 
plans can be put into effect. 

The plan is to stock the bank with surplus tools 
from the Defense Department and with tools 
from U S manufacturers, who would be given 
some kind of tax incentive for their contribu- 
tions. However, at the outset, Kowalski feels 
that there’s more likelihood of getting tools from 
government than from private sources. 


Kennedy’s defense changes. . . 

The Kennedy overhaul of Eisenhower’s FY 1962 
defense budget is expected to go to Congress this 
week. The outlook is for the addition of $1.5 
billion to $2 billion to Eisenhower’s $42-billion 
military appropriation request—the bulk of it 
for weapon development and procurement, and 
for some major reshuffling of individual pro- 
grams. The result will be important changes in 
the defense product mix. 


Push for conventional arms... 

The budget revision will reflect a fundamental 
shift in U S deterrent strategy to place greater 
emphasis on preparedness for limited war, that 
is, warfare which does not initially involve 
atomic arms or a direct attack on the U S. 

This will bring increased procurement of so- 
called conventional weapons and equipment. Ad- 
ministration officials expect an increase of some 
12% above current levels of Army and Marine 
procurement. Eisenhower’s 1962 budget ear- 
marks $1.8 billion for Army procurement, $210 
million more than in FY 1961, and $159 million 
for the Marines, an increase of $22 million. 

The Army wants to begin volume production of 
several new weapons now being manufactured 
only in prototype quantities and to expand out- 
put of other equipment already in production. 
Examples of the prototypes: 105-mm self-pro- 
pelled howitzer (GM’s Cadillac Division is the 
R&D contractor); 175-mm gun (Pacific Car & 
Foundry Co); 8l-mm mobile support mortar 
(Food Machinery & Chemical Corp); and 90-mm 
recoilless rifle (arsenal development). 


Boost in production schedules. . . 
Another production contract for the M-88 tank- 
recovery vehicle seems likely. Bowen-McLaugh- 
lin of York, Pa, already makes the item, but the 
odds are that a second production source would 
be picked. 

Also up for an increase is the M-14 rifle, a new 
weapon which replaces three obsolescent types 
of small arms. Harrington and Richardson, 
Worcester, Mass, and Olin Mathieson’s Winches- 
ter Division, New Haven, Conn, are now produc- 
tion contractors, but additional suppliers may be 
selected. 

Additional equipment the army wants to buy: 
7.62-mm ammunition (Remington Arms and 
Federal Cartridge Corp are now the two main 
suppliers); M-113 armored personnel carrier 
(Food Machinery & Chemical Corp makes this); 
the M-60 tank (Chrysler Corp); the Davy 
Crockett bazooka-type launcher for low-yield 
nuclear warheads (several firms supply proto- 
type components). 

Plans are also shaping up to expand procure- 
ment of a wide variety of tactical missiles (such 
as Lacrosse, Sergeant, and Redeye), small air- 
craft (examples: Grumman’s AO-1 Mohawk, 
DeHavilland’s AC-1 Caribou, Sikorsky’s H-37 
helicopter, and Vertol’s HC-1 Chinook heli- 
copter); mobile digital computers, forward area 
communications systems, and other electronic 
gear; trucks and other logistic-support vehicles. 


Nike Zeus situation... 

The Army wants at least $200 million extra to 
start producing equipment for two Nike Zeus 
anti-missile defense centers. The Eisenhower 
budget allots $250 million just to continue re- 
search and development. The Army’s idea is to 
use the production capacity built up to manu- 
facture test quantities of Zeus components. This 
is a watered-down version of the Army’s origi- 
nal multi-billion dollar proposal to tool up for 
a full-blown production program to equip 70 
Zeus missile batteries. 

But Dr Herbert F York, Director of Defense Re- 
search and Engineering, recommends against 
Zeus production. He believes the system, as now 
designed, would be virtually helpless against an 
ICBM salvo attack including decoys, and that 
more R&D effort is needed before justifying a 
costly move to production. The Army is lobby- 
ing furiously, especially in Congress, for rejec- 
tion of York’s view. 


American Machinist/Metalworking Manufacturing + March 20, 1961 101 





ANNOUNCING ANOTHER NEW COST-REDUCING 


Strain-Tempered Grade 


NOW...THE INDUSTRY'S MOST COMPLETE LINE OF 
HIGH-STRENGTH COLD FINISHED STEEL BARS 


NEW for maximum machinability 


Strain-Tempered 4145 Leaded is the easiest-to-machine high- 
strength alloy bar you can buy. Heat treatment and related 
distortion corrections after machining are eliminated. Tool 
life is increased. Both material and processing costs are 
reduced. Strain-Tempered 4145 Leaded is another money- 
saving development of Bliss & Laughlin research. 


Guaranteed Minimums: 150,000 psi tensile strength; 130,000 psi yield 
strength; 302 Brinell. Approximate minimums: 10% elongation in 2”; 
35% reduction in area. 


LOWEST COST for highest strength 


Strain-Tempered alloys are also produced to other strength 
levels at savings from $29 to $87 per ton. Grades like 4140 and 
5150, for example, can be produced to individual mechanical 
property specifications such as: 115,000, 125,000 or 145,000 psi 
minimum tensile strength; 95,000, 105,000 or 125,000 psi min- 
imum yield strength; 217/255, 269/321 or 275/325 Brinell and 
27/34 or 28/36 Rockwell “C’’. Various combinations of severe 
cold working and special furnace treatment tailor the material 


to your exact requirements. 


PAY ONLY for the grade needed 


As in the case of Strain-Tempered Alloy, Strain-Tempered 
Carbon Bars are available in a variety of grades. You pay 
only for the grade which meets your machinability needs. 
These bars offer a unique combination of high strength, long 
wearability, good ductility and a low level of residual stresses. 


Guaranteed Minimum: 100,000 psi yield strength for standard Strain- 


Tempered C1144. 
ASK FOR FOLDERS 


NEW Strain-Tempered 4145 Leaded Now in Stock at Steel Service Centers 
~ 


Specialists in Finish, Accuracy, Straightness, Strength and Machinability Leading 
BLISS & LAUGHLIN DA 
é Producer of Cold 


GENERAL OFFICES: Harvey, ill. «¢ MILLS: Harvey, Detroit, Buffalo, Los Angeles, Seattle, Mansfield, Mass. Finished Steel Bars 





IJe SIL Leos 


Sales picking up... 

“Like old times,” the office postman remarked 
cheerily as he hefted a sack full of good news 
from automakers. Nearly every nameplate was 
reporting a late February sales surge. 
Studebaker, which needs it the most, led the 
parade with a 49% gain in the pace of dealer 
orders. Marketing VP L E Minkel says it may 
“herald the long-awaited breakthrough in the 
nation’s sluggish automobile market.” 

As the month drew to a close the daily selling 
rate touched 18,000, a respectable figure some 
24% ahead of the mid-month pace. Both Corvair 
and Lincoln Continental were enjoying substan- 
tially increased business compared to last year 
at this time, and Dodge is starting to come back. 
It is still not enough, however, to make a notice- 
able dent in high dealer inventories, so many 
factories are shutting periodically for adjust- 
ment. The second week of March saw eleven 
Ford and nine GM assembly sites temporarily 
inactive. On the bright side, Chrysler and Stude- 
baker went back to work during this period. 


Chrysler turbine... 


For about $35,000 a researcher with a bonafide 
purpose can buy Chrysler’s newest gas turbine. 
Deliveries will begin next April, and each en- 
gine is hand-made at the rate of one a month. 
The newest unit weighs half as much as conven- 
tional reciprocating engine of 140 horsepower. 
Its developers claim equal acceleration and the 
unusual feature of engine braking, achieved 
through a variable nozzle system somewhat akin 
to the reversed thrust used to brake jet aircraft. 
Executive engineer George J Huebner, Jr says 
that the variable nozzle system has licked three 
problems: 1) the expensive low-speed, part-load 
fuel consumption of gas turbines; 2) lack of 
engine braking characteristics; and 3) the time 
lag between pressure on the accelerator and 
full-power response of the engine. 

Huebner’s group at Chrysler made the vital 
breakthrough in 1954 that led to a light-weight, 
rotating regenerator. Without this, a turbine- 
powered car would either have to ignore fuel 
consumption or carrying a trailer-load of heat- 
exchange tubing. 

The latest innovation involves positionable 
vanes (23 in all) to direct the 1700-F fuel-air 
mixture at the turbine-wheel blades with max- 
imum effectiveness at all speeds. The new engine 
can be inclosed in a space that is as small as 
27x27x25 inches. 

Chrysler is currently testing prototype units in 


a custom-styled sports car, a Plymouth passenger 
car and a new 2%-ton Dodge truck. Perform- 
ance, according to Chrysler claims, is compa- 
rable to a 200-horsepower piston engine. 
Meanwhile in Dearborn, Ford Motor Co received 
a $3.8-million Navy contract to design a 600- 
horsepower, light-weight gas turbine with multi- 
fuel capabi ‘ty for installation in amphibious 
vehicles, tanks and trucks. 


Tough on junkyards.. . 
It seems like Chrysler week in this column, but 
that is the way the cookie sometimes crumbles. 
All makers have undoubtedly made substantial 
progress in improving the strength and dura- 
bility of cars in the past five years, but it re- 
mained for Plymouth General Manager Harry E 
Chesebrough to put the progress in perspective. 
According to Chesebrough, a comparison be- 
tween the 1956 and 1961 Plymouth shows that 
the latter has a body structure three times as 
rigid; is five to seven times more resistant to 
corrosion in critical areas (like the rocker pan- 
els) where rust is most likely to occur; and that 
its paint retains its original gloss twice as long 
and is three times better at resisting impact. 
The idea for the analysis came when Plymouth 
found that its historic 12,500-mile proving 
ground endurance test, a gruelling run that is 
the equivalent of 100,000 civilian miles, failed to 
induce evidence of stress in the 1960 and 1961 
models. The test has since been upped to 50,000 
miles. 
No normal usage equivalent has been worked 
out for the latter figure but Janeway Engineer- 
ing Company (Detroit) was hired by a major 
taxicab operator to evaluate the new Plymouth. 
The consultants’ presumably unbiased conclu- 
sion: Plymouth should economically last five 
years in taxicab service, which in this fleet means 
250,000 miles. 
The new standards of durability have also had 
their effect on Chrysler’s Central Engineering 
Laboratory. Over 40 new major test techniques 
have been added so that intentional destruction 
could keep pace with car designers. 
Fiendish devices range from a little machine 
that opens and closes a convertible-top zipper 
thousands of times a day (the cloak and suit 
industry should take note of this) to a massive 
pendulum that, when wound up and let go, in- 
flicts a 6000-lb blow on the rear bumper. This 
is roughly the equivalent of your wife backing 
into the side of the supermarket at 10 mph. 
—Don MacDonald 
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Courtesy Bannock Steel Company 


Maintenance negligible 


ON 6 YEAR OLD CINCINNATI? SHEAR 


“We have had this Cincinnati Shear in almost constant operation for 
something over six years,” says S. L. Cate of Bannock Steel Company, 
Pocatello, Idaho, “and, to date, maintenance costs have been almost neg- 
ligible. We certainly feel this is truly a remarkable performance.” 

Bannock Steel Company recently installed a new Cincinnati 
Hydraulic Press Brake—clear evidence of their confidence in the Cincinnati 
line. See our insert in Sweet’s Machine Tool file. 


ne CINCINNATI SHAPER 


Shapers / Shears / Press Brakes Cincinnati 11, Ohio, U.S.A. 


In Scotland: The Cincinnati Shaper Co., Ltd., Glasgow 
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AIRCRAEFET 
and MISSILES... 


Major projects under scrutiny. . . 


Battling bitter opposition in certain Defense 
Department circles, the Air Force is pushing to 
beef-up its fiscal ’62 budget to include pur- 
chase of $20 million of new machine tools. 
Only $8 million of the $22 million alloted 
for numerically controlled machine tools for 
fiscal ’61 remains in the Air Force coffers while 
many of the major West Coat manufacturers are 
still in need of government-financed tools to 
meet their contracts. One Los Angeles company 
alone is in the market for $6 million of such 
machines. For more details see p 107. 
One major consideration of the defense budget 
is the off-again, on-again B-70 bomber develop- 
ment project. Cutbacks in the project are seri- 
ously under consideration by the Kennedy ad- 
ministration with the idea of going back to the 
Eisenhower policy of limiting development of 
the bomber to a stripped-down, prototype of the 
mach 3 aircraft by cancelling work on electrical 
combat systems. 
However, until the fate of the shaky B-70 pro- 
gram is finally resolved, work on the project 
appears on schedule. Tooling of the B-70 fusi- 
lage has moved out of the planning stage into 
the production phase at Lockheed-Georgia (Mar- 
ietta). About 30 types of ceramic brazing fix- 
tures for the super-bomber are being readied. 
_ Small business in the southeast is feeling the 
impact of the B-70 program with contracts hav- 
ing been released to the Wheland Machine Co, 
Chattanooga, for specialized machine work and 
to the Glasrock Corp of Atlanta to supply ce- 
ramic blocks and cement for brazing. 
The White House is also feeling the pressures 
between the Defense Dept, and the AEC and the 
Air Force in trying to reach a firm decision on 
the program to develop an aircraft nuclear pro- 
pulsion system. The Director of Defense Re- 
search & Engineering wants to kill one of the 
two rival projects for such a system—apparently 
the General Electric contract (United Aircraft’s 
Pratt & Whitney Div is the rival contractor). 
He reached his decision under Eisenhower 21d 
he’s urging Kennedy to go along. But, the AEC 
and the Air Force expect greater results if both 
programs are continued, and they are pushing 
to have the White House endorse the projects. 


The missile situation .. . 

The administration is also taking a long, hard 
look at the present ICBM schedules. Some Air 
Force planners want to add three missiles to 
each of the six Atlas squadrons now under con- 


struction. There’s also some thought being given 
to the cancellation of the last two Titan II 
squadrons—a contract to build a housing base 
for the missiles at Griffiss AFB (Rome, N Y) 
has yet to be awarded. 


The Air Force is pushing for more missile money. 
It wants funds to accelerate work on Douglas 
Aircraft’s Skybolt air-launched ballistic missile; 
the Eisenhower budget failed to set aside new 
development money for the project. Also wanted 
by the AF is a second production line for the 
Minuteman ICBM. 


The Navy, too, is fighting to protect its share of 
the missile program. It is opposing a proposal 
to shelve the Eisenhower decision to arm the 
nuclear submarine “Long Beach” with the Po- 
laris missile. 


Propulsion systems stressed .. . 

S K Hoffman, president of Rocketdyne, told the 
House Committee on Science and Astronautics 
that development of a flyable nuclear rocket en- 
gine system would ultimately increase the U S’s 
space launching capability by ten times that.cur- 
rently planned. Testifying on the status of the 
national booster vehicle program, he claimed 
that present day liquid propellent booster engines 
can be rerun from 50 to 100 times. This re- 
usability makes U S success in achieving am- 
bitious space goals “depend on liquid propellent 
and nuclear rocket engine systems,” Hoffman 
told the committee. 


He stressed that work should be accelerated on 
such liquid propellent engines as the 1.5-mil- 
lion-lb-thrust single F-1 and the 200,000-lb- 
thrust hydrogen-fueled J-2 engines now under 
development for the National Aeronautics and 
Space Administration. Both types are scheduled 
for completion early in 1963. He told the House 
Committee that the ability now exists to build 
a large enough propulsion system of any type— 
nuclear, solid, or liquid—to achieve space 
launchings in the current decade. 


Air Force gets space go-ahead . . . 
Role of the Air Force in future U S space proj- 
ects has been bolstered by a Defense Dept direc- 
tive issued over the violent objections of the 
Army and the Navy. Under its terms, the Air 
Force will dominate R & D of space vehicles 
and weapons, satellites and proposed “anti- 
satellites.” Existing Army (Advent communica- 
tions satellite) and Navy (Transit navigation 
satellite) programs will remain under those 
services, however. 
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IT’S NEW 
IT’S VERSATILE 
IT’S AMERICAN 


.--and it’s designed from the ground up 
to give you faster, more economical, 
more automatic production. 


Here’s a production athlete with both muscle 
and brains. A punched tape keeps it humming. 
20 spindle speeds and 20 feed rates, tape 
selected. Spindle drive by a 50 H.P. constant 
H.P. variable speed reversing motor. Square 


turret is tape controlled. Lathe has hardened 


THE AMERICAN 
Tape preparation requires no computers. Simple 2509 TAPE 
to operate. Error free. Write for Bulletin 912-A. CONTROLLED LATHE 


and ground cross and longitudinal Ball Screws. 


TU RNIN G * BORIN G . FACIN G 


i. 


This and all other AMERICAN 
machine tools are available 

on “Toolease,” our popular leasing 
plan. Send for Bulletin 

801 for details. 


COMPETE COMPETENTLY WITH 








LATHES ee RADIAL ORILLS 
SPECIAL MACHINES 


The American Tool Works Company 


Pearl Street at Eggleston Avenue . Cincinnati 2, Ohio 
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MACHINE TOOLS... 


Air Force contractors need tools .. . 
Air Force contractors have definite requirements 
for a large number of numerically-controlled 
machine tools. They claim that if the Air Force 
will provide the funds with which to buy these 
machines, production savings up to 80% can 
be made. 

Around $22 million will have to be allocated by 
Air Force top brass to meet these requirements 
for the fiscal year ending next June 30. Of that 
amount about $10 million already has been com- 
mitted in actual orders. 

If the additional $12 million is approved, about 
half of it will be for machines for a single south- 
ern California contractor. 

On top of current requirements already men- 
tioned, Air Force contractors will need new 
machines in fiscal 1962 (beginning next July 1) 
that will add up to even bigger orders than those 
planned the current fiscal year. 


Some Detroit buying appears .. . 
No huge automotive tooling programs, similar 
to those in 1955-1956, are on the Detroit horizon. 
But this does not mean that things are dead. 
Chevrolet recently bought two big transfer- 
machine lines for its Cleveland transmission 
plant. Two machine tool builders split the busi- 
ness. Chevrolet intends to purchase a third line, 
which may well go to one of the two builders 
who already has part of the business to date. 
Cadillac has an impressive buying program 
which is wrapped around replacement of old 
machines with new to achieve lower-cost 
production. 

Willys is reported about to ask for bids for 
machines for a new production line for a six- 
cylinder, cast-iron engine. 

Survey of its toolroom machines has been com- 
pleted by one of the large automobile makers. 
A high ratio of machines was found to be 15 to 
20 years old or older. But the company does not 
intend to spend money for replacements, though 
it would like to, because it cannot justify doing 
so in actual dollar savings! 

Press builders have benefited from two whop- 
ping orders from Detroit in recent months. One 
was from Ford and the other is said to have 
been from General Motors. These are the orders 
that put the big bulge in metal-forming machine 
tool bookings in October and again in January. 


Sizable orders for 1963 models... 
Transfer-machine builders are confident that the 
automotive industry will have to place sizable 
orders for tooling 1963 models to be introduced 


in the fall of 1962. This business should come in 
during the fourth quarter of this year or earlier. 
Though some rebuilding orders will be inevi- 
table in connection with these programs, the 
fact is that in the case of General Motors most 
of the so-called surplus reserve equipment in 
the corporation has been worked off. 


Big Soviet order pending .. . 

Norton Co is reported in the final stages of ne- 
gotiation for a machine tool order from Russia. 
A top Norton official is understood to have been 
in Moscow recently in connection with this or- 
der, which is believed to be for automated ma- 
chines for an automotive production line. Norton 
does not have an export license for shipment of 
the order. 

Despite the fact that Bryant’s shipment of 45 
internal grinders to Russia has been permanent- 
ly suspended (for detailed story, turn to p122), 
there has been no holdup of shipment of ma- 
chines to Russia by Jones & Lamson. Commerce 
Department decided that J&L machines were 
not sufficiently “critical” to warrant revocation 
of the export license. 


Ford to make car in Brazil .. . 

Ford and General Motors have their eyes on 
Latin America. Ford is seeking prices on ma- 
chine tools for an engine production line (pre- 
sumably the Falcon) in Brazil. Output would be 
pegged at a low level at first. 

If Ford proceeds, it will be the first time that 
one of the Big Three has decided to make a pas- 
senger car in Latin America. Both General Mo- 
tors and Ford have truck-producing facilities in 
Brazil and now are deep into a program of start- 
ing truck manufacture in Argentina. 

If Ford and General Motors get into passenger 
car production in Brazil, Argentina could be 
next. General Motors and Ford are looking into 
the profitability of making cars in Mexico. Like 
the Brazilian and Argentinian governments, the 
Mexican government is itching to have its own 
automobile industry and is said to be putting on 
pressure to force such a development. 

South Africa is another spot where General Mo- 
tors is taking a close look. But any action there 
is more remote than a Mexican program. 

The big automotive boys are not averse to buy- 
ing good used machines in setting up initial fa- 
cilities in less-developed countries. One car 
maker did exactly that to the tune of $800,000 
not long ago. Machines were of 1953-1954 vin- 
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YOU REDUCE COST 
WITHOUT SACRIFICING QUALITY 


when you specify B&W Lectrosonic J.1.C. Hydraulic Line Tubing 


J.L.C. Standards for hydraulic fluid line applications now permit 
the use of welded or seamless steel tubing on an equivalent basis. 
B&W Lectrosonic® welded carbon steel tubing meets all such J.1.C. 
Standards—and has been proved by 6 years of rugged B&W field 
testing. What’s more, B&W Lectrosonic tubing is produced under the 
most rigid quality control procedures in the industry. Tests are made 
before, during and after manufacture. The key phase: 100% ultra- 
sonic inspection of the weld in line production. The result: superior 
electric-resistance welded tubing that does the job of seamless while 
it maintains the low cost advantages of welded. 

See how B&W Lectrosonic tubing can meet your hydraulic line 
requirements. Just call your B&W District Sales Office or write for 
Bulletin T-435. The Babcock & Wilcox Company, Tubular Products 


Division, Beaver Falls, Pennsylvania. 


THE BABCOCK & WILCOX COMPANY 


TUBULAR PRODUCTS DIVISION 


Seamless and welded tubular products, solid extrusions, seamless welding fittings and forged steel flanges—in carbon, alloy and stainless steels and special metals 
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MATERIALS... 


Strongest fasteners .. . 

For their weight, the strongest metal fasteners 
ever produced are being made of beryllium 
metal. Developed by Standard Pressed Steel Co, 
Jenkintown, Pa, the new bolts, one-fourth the 
weight of steel, will offer immediate weight 
saving possibilities in space and missile ve- 
hicles as well as other structural components. 
Pound-for-pound, the new beryllium shear bolts 
are nearly twice as strong as the best compa- 
rable steel superbolts. Breakthrough came when 
SPS researchers isolated real source of beryl- 
lium’s structural trouble to date: notch sensi- 
tivity. What most investigators thought to be 
an inherent general brittleness, SPS showed was 
a sensitivity to notches or surface discontinuities. 
By eliminating “notches” such as microscopic 
surface scratches created in working the metal, 
and by beefing up other necessary notches, 
such as the head and threads, weaknesses thought 
to be inherent were eliminated. 

Out of this finding, SPS determined two key 
design and processing techniques — involving 
surface finish and thread-root contour—that in- 
crease by as much as a hundredfold the capabili- 
ties of threaded beryllium parts. 

Unprecedented transverse ductility was devel- 
oped in the beryllium fasteners, a physical qual- 
ity that alone triples their double-shear strength. 
Fatigue strength, formerly thought to be poor, 
is one of the most outstanding qualities of the 
new shear bolts. Their fatigue strength is equal 
to some of the better steel bolts and out of all 
proportion to beryllium’s other physicals. The 
beryllium bolt’s endurance limit is actually equal 
to its yield strength. 

Chemical surface finishing, instead of grinding, 
eliminated both notching and stress buildup in 
the surface. A large thread-root radius—1.5 to 
2.5 times that of conventional rounded roots— 
is tangent to the flanks of thread at a depth of 
only 55% of full form as compared to only 83- 
1/3% for the most widely used military and 
industrial standards and 75% for the SPS large 
radius Hi-R form. 


Plastic turbines .. . 

Turbodrills with turbines made of plastics have 
been successfully tested in oilfields at Bashkiria 
and Tataria, according to USSR reports. Conven- 
tional materials in Soviet turbodrills are cast 
steel, produced by a complicated and expensive 
casting process. In addition, they wear out in 
150 to 200 hr with the result that 1.5 million 
turbine sections must be produced annually just 
for spare parts. 


Replacement of the steel casting with a molded 
plastic part is 10 times cheaper, faster, and more 
precise, Soviets claim. If all turbodrill turbines 
were made of “Kapron”, the Soviet plastic, an- 
nual savings would be 70 million rubles. Further 
tests showed polypropylene even better material 
than Kapron because latter swells somewhat in 
water. Observers note that USSR still suffers 
from a shortage of plastics and this frequently 
delays transition from laboratory results to in- 
dustrial use. 


Silicon infrared optics .. . 

A commercially feasible, relatively low-cost 
process for producing silicon infrared optical 
components of various sizes and shapes has been 
accomplished by the Texas Instruments Co, Dal- 
las, Texas. Under a contract with the Manu- 
facturing and Materials Technology Div, Aero- 
nautical Systems Center, USAF, the new process 
permits production of infrared optical compo- 
nents not previously available to meet aircraft 
and missile needs. 


Strength of glass... 

Silica glass is the strongest bulk substance 
known, according to experiments conducted re- 
cently by Dr Wm B Hillig of General Electric 
Co’s Metallurgy and Ceramics Research Dept. 
Its strength in bulk, in fact, is surpassed only 
by whiskers of graphite, iron, and sapphire. 
Bending test on samples over 0.020 in. in di- 
ameter showed strengths of more than 1.1 mil- 
lion psi. Tensile strength up to 1.92 psi also was 
reported. The experiments that resulted in the 
high strength measurements were conducted 
at 78° Kelvin, liquid nitrogen temperature. 
Theoretical estimates of the maximum strength 
of glass—the point at which the material sep- 
arates because the atoms are pulled apart— 
have ranged up to 0.2 of the Young’s modulus, 
which, for silica glass, is about 10 million psi. 
Hillig’s experiments have not only demonstrated, 
with commercially available fused quartz, that 
2 million psi can be reached but they also indi- 
cate that the maximum strength is probably 
much greater. 

Under different conditions, such as at room tem- 
perature, strength fell off rapidly. Liquid nitro- 
gen temperatures presumably helped prevent 
corrosion at surface flaws, which weakens the 
srtucture. Mechanical damage of even the slight- 
est extent also drastically reduced the strength. 
Even touching the specimen with a fingertip 
reduced the strength to 50,000 psi. 
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HERE ARE PROGRESSIVE STEPS IN 
THE EXTRUSION OF AN 
AUTOMOTIVE BEARING RACE 


4. 
JUST 
THAT 
QUICK 


EXTRUDOIL 351 
DO CONCENTRATE 


helps cold extrude another bearing race... 
does a better job regardless of type of equipment used. 


IN COLD EXTRUSION, SUCCESS DEPENDS 
ON LUBRICATION and Maceo Extrudoil 
$51 DO Concentrate provides the RIGHT 
KIND OF LUBRICATION for SPARK PLUG 
SHELLS + SCREWS + GEARS + BEARING 
RACES + TAPPET BODIES + SLEEVES - 
BOLTS « WORM SHAFTS and a host of 


ARE THESE ADVANTAGES OF 
INTEREST TO YOU? 

REDUCES PRODUCTION COST . IN- 
CREASES PRODUCTION DUE TO LESS 
DOWN TIME BECAUSE OF TOOL CHANGES 


FREER FLOWING OF METAL ASSURES 
MAINTENANCE OF ASSOLUTE TOLER- 
ANCES 


CUTS INVENTORY COST—ONE LUBRICANT 
DOES ALL THE JOBS 


CUTS DIE TRY-OUT TIME 


Macco Extrudoil £51 DO Concentrate is the first choice 
of experienced extrusion men because Macco research 
and development, working hand-in-hand with leading ex- 
trusion equipment manufacturers, developed this lubricant 
to meet the distinct needs of cold extrusion. It works better! 
Macco Extrudoil $51 DO Concentrate is far ahead of the 
field . . . proved in production beyond question . . . used 
every day for the most demanding jobs. A trial will prove 
it to you. 

lf you are now engaged in cold extrusion, or even thinking 
about it, it will pay you well to talk to a Macco engineer, 
and find out for yourself why 


THE METALWORKING INDUSTRY 
LOOKS TO MACCO FOR LEADERSHIP 


MACCE 


PRODUCTS 


COMPANY 


9212 S. SANGAMON ST., CHICAGO 20, ILLINOIS 
PRESCOTT 9-0800 





WAATI’S AHEAD... 
in Metalworking 


No major change in production levels... 


Metalworking production continues to show only 
sideways movement. Many companies through- 
out the industry seem to feel that the worst is 
over and that increased activity is not far off. 
But the climb back to normal output may take 
quite a while. 

Steel production has chalked up a series of small 
gains, none of which appear truly significant. 
Most steel manufacturers are expecting a good 
second half, with output of anywhere from 5% 
to 25% above what it is now. 

Tool and die shop business is slow. There are 
no rumors of major programs coming out of 
Detroit yet, but the feeling is that anything could 
start a turn upward. Shops that have diversified, 
so as not to be too dependent on Detroit, report 
that their volume is fair. Others, not so diverse 
in their product mix, report low volume. 
Metalworking job shops are doing fair business 
now, but expect a second-half boost of between 
5 and 10%. 

Aircraft parts producers report a spurt in their 
activity that is unparalleled in recent years. One 
major jet-engine-parts maker has had to recall 
production people for the first time in several 
months. Producers are happy, and admit that 
reinstatement of the B-70 program has meant 
a lot to them. 

Gear manufacturers are none too optimistic 
about the remainder of the year. Several com- 
panies attribute poor sales to poor machine tool, 
auto, and home appliance sales. Except for those 
gear manufacturers who have government con- 
tracts, the business talk is quite gloomy. 
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Bearing manufacture continues slow. For one 
major manufacturer, the fact that there have 
been no further layoffs is looked upon as a sign 
that business will soon start back up. In gen- 
eral, though, manufacturers expect the year to 
be a good one, despite the fact that it is slow 
in starting. 

Industrial fastener shipments dropped to 75 in 
the latest month (1956-58=100) on the Indus- 
trial Fasteners Institute shipments index. Cut- 
backs in auto production would indicate that 
further declines may be taking place this month. 
Nevertheless, the outlook is for a better second 
quarter. 

Metal stampers report the level of activity at 
this time, though on the average lower than 
last year, is fair, and most stampers are opti- 
mistic for the rest of the year. Hopes seem to 
be pegged on a general upturn in the economy 
late in the second quarter, with the feeling that 
as the economy moves up, the stampers will be 
carried up with it. 

Radio and TV manufacturers say production lev- 
els are holding steady but sales, in general, are 
poor. Sales are off 20% to 30% from a similar 
period last year. Most major manufacturers de- 
cline to predict what the second half of the year 
might bring. 

The plumbing equipment producers expect an 
upturn as soon as the weather breaks and con- 
struction gets going again. Right now, though, 
business is very poor. One company said, “The 
year as a whole may turn out to be pretty good, 
but we have an awful lot of ground to make up.” 


AMERICAN MACHINIST INDEX 
OF METALWORKING PRODUCTION 


BASED ON MANHOURS WORKED 
IN THE FIVE COMPONENTS 


FEB JAN DEC JAN 


Esti- Pre- Re- Year 
mated liminary vised Ago 


Total 
Index 9% 9 99 109 


Machinery 94 95 106 


Electrical 
Machinery 109 


89 98 








Other 
Transportation .. 90 


Other 
Metalworking ... 





WAIAT’S AHHAD... 
in business 








AMERICAN MACHINIST INDEX 
OF METALWORKING PRICES 


FEB JAN DEC JAN 
Esti- Pre- Re- Year 
mated liminary vised Ago 


Total inde 
7 —-  qiso ee "160.4 160.3 159.9 159.6 














Beginnings of a thaw? 


From numerous bits of recent business news you 
can begin to piece together a solid basis for 
optimism about the course of the economy in the 
months ahead. And although the actual upturn 
in business cannot yet be pinpointed, forecasters 
are convinced that business shortly will begin 
to improve, and that the second half of 1961 
will be a period of rising economic activity. 
The latest Commerce Department report on busi- 
ness capital spending plans is one reason for this 
gathering optimism. Like the McGraw-Hill sur- 
vey late last year, the more recent Commerce 
Department sampling indicates that spending for 
new plants and equipment will dip by only 3% 
in 1961. This is a mild drop by recent standards. 
And it leaves capital outlays at a level high 
enough to ensure that the current business de- 
cline will be a mild one. 

More important, the government survey sug- 
gests that capital spending will again be on the 
upswing in the latter half of the year. If so, 





Metalworking 
Machinery .... 195.2 195.0 189.8 


Other Machinery 
exc. Electrical. 174.7 173.4 172.4 


Electrical 
Machinery .... 158.6 158.8 162.4 
Fabricated Metal 





148.0 148.0 





stepped up capital expenditures will come at a 
time when businessmen are likely to begin add- 
ing once more to their inventories. Business in- 
vestment, therefore, appears slated to be an 
expanding force in the economy in the latter 
half of the year. And expansion in this key seg- 
ment of the economy enhances prospects of gen- 
erally improving business. 

Moreover, evidence suggests that government 
efforts to boost other key sectors of the economy, 
such as housing construction, also will begin to 
bear fruit later this year. So chances of a fairly 
vigorous economic rebound are good. 

Ending the current mild business decline thus is 
not the nation’s major economic problem. More 
crucial is the task of adopting policies that will 
encourage the economy to resume the rapid 
year-to-year growth of earlier postwar years. 
This task will require longer-term programs, 
such as tax reform, of government and stepped- 
up research and development of industry. 





WEEKLY BUSINESS INDICATORS 


Business Week Index of Activity (1947-49—100) * 
Steel ingot production (thousand tons) . 
Electric power output (million Kilowatt t hours) 
Production of automobiles ......... 
ry construction awards . 

(Eng. News-Record, thousands) . 


MONTHLY BUSINESS INDICATORS. 


Refrigerators sales (thousands of units) 
Vacuum cleaners sales (thousands of units) . 
Washers sales (thousands of units) 


Household electric ranges sales (thousands of units) 


Radio production (thousands of units) ... 
Television production (thousands of units) 
Gear sales index (1947-49—100) 


Latest Yeor 
Week 
141.0 . 157.9 
1,580 2,645 
14,226 14,262 
91,655 138,513 


365,324 284,484 


Yeor 


283 
294 
264 
80 
972 
593 
233.9 


Foundry equipment new orders index ( shipments, 1947-49100) .. 


*Seasonaliy adjusted 


112 American Machinist/Metalworking Manufacturing + March 20, 1961 





The Lane Furniture Company of Altavista, Virginia, broke its cedar chest produc- 
tion line into groups of operations for air-automation. One of the many circuits, 
shown here, was designed with quality Schrader components to brand the chest tops 
with a trademark, bore hinge recesses, and perform vertical and horizontal gang 
drilling operations. All three jobs are completed in less than 30 seconds! 


aa 


4 . 
i i 


__ 1. Schrader air cylinder pulls 
>? gauge mechanism clear and 
<0 a releases finished piece to con- 
veyor. Electrical RAISE signal 
comes from switch that indi- 
cates step 4 completed. As 
soon as completed piece is 
clear, another switch actuates 
LOWER coil of double solenoid 
valve. 


— 


ttt 
| 


= Two cylinders set side 
clamp when electrical signal 
from switch on gate indicates 
that new piece has been con- 
veyed into proper position. 


3. Typical boring head is 
operated by pull-type single- 
acting cylinder. Electrical sig- 
nal comes from switch on side 
clamp stop. 


is 
|_| 
7 


4. individual cylinders apply 
branding heads. Cycle starts 
with side clamping. Length of 
branding cycle is controlled by 
electric timer. 
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MANUFACTURER AUTOMATES PRODUCTION 
LINE WITH SCHRADER AIR CIRCUITRY... 
COMPLETES 3 JOBS IN 30 SECONDS 


If your plant has production lines too long, unwieldy and each group in sequence. This company did, and now has ver- 
costly to compete effectively, take a tip: Break your entire satile, fast,and economical production. You already have air. 
manufacturing sequence into logical groups of jobs. Then Expand its uses with versatile Schrader Air Products and 
develop air-powered and air-controlled machines to perform discover true efficiency. 

There is @ fully stocked Schrader Distributor nearby . . . staffed with experts to help you solve any air circuitry problem. Consult the Yellow Pages or write: 








A. SCHRADER’S SON 
Division of Scovill Manufacturing Company, Incorporated 
460 Vanderbilt Avenue, Brooklyn 38, N. Y. 





oe divisionof SCOVILLE 








QUALITY AIR CONTROL PRODUCTS 
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ESTABLISHED 1877 


Our Doddering Trade Policy 


Washington does not have any clear-cut policy 
of trading with Russia. The Bryant Chucking 
Grinder Co case is ample evidence of that fact. 
The miserable handling of this case suggests that 
we had better get a policy and stick to it unless 
we wish to do our trade harm in world markets. 


For years the United States . . . 

and its allies have maintained a Positive List of 
products which none of them will ship to Com- 
munist-bloc nations. In 1958 the type of internal 
grinding machines made by Bryant, along with 
certain other machines, was removed from the 
list. 

Two years later, in early 1960, Bryant se- 
cured in advance from the Commerce Depart- 
ment a license for shipment of grinders for which 
it hoped to get an order in Moscow. Four months 
after that it got the order and started manufac- 
ture. Everything went smoothly until January. 

Then the Senate Internal Security Subcom- 
mittee asked that the license be suspended pend- 
ing an investigation. Final outcome of the sub- 
committee’s action was permanent revocation of 
Bryant’s shipping license. 


The committee hearings. . . 
were conducted in secret session by Senator 
Dodd, vice chairman. The public has not been 
able to see the committee’s final report. No one 
outside the committee has been given a chance 
to read the text of the testimony of expert wit- 
nesses. The whole proceedings have been cloaked 
in considerable mystery. Why all the secrecy? 
The Defense Department, the Commerce De- 
partment, the Senate and the House (in the 
person of Representative Lipscomb) have all got 
into the act of deciding whether machine tools 
should or should not be shipped to Russia. And 


just where does the State Department come in? 
It has not been heard from. Yet it is supposed to 
decide our foreign policy. 

Senator Keating has come forth with the sug- 
gestion that the Defense Department be given 
the power of veto over any license for shipment 
of goods to Russia. If that power should be con- 
ferred upon the Pentagon, all of us might as 
well forget about doing any business at all with 
Russia and turn the Russian market over to our 
western European allies who do not allow their 
emotions to control their actions. 

A number of prominent American manufac- 
turers have gone to Moscow or sent representa- 
tives in the belief that the orders they sought 
were within the approved limits of our trading 
policy with Soviet Russia. 


Suddenly they discover .. . 

that they have been misled. The executive de- 
partment in Washington charged with the task 
of administering trade is overruled. A contract 
between a Russian buying agency and a U S 
manufacturer no longer is to be honored, because 
our own government has ordered it so. The situ- 
ation becomes chaotic. 

The Bryant case—how it was handled and the 
final decision—discourages U S industry from 
trying to do business with the Communist bloc. 
And in turn it drives Communist trade into the 
waiting lap of our allies. In general, it is not 
likely to delay the Kremlin very long from 
carrying out whatever program it has set for 
itself. 

So let’s have at the White House level, where 
it will stick, a clean definition of what our trade 
policy with Russia and other Communist coun- 
tries is to be. And then let’s stand by it and not 
have it destroyed by politics or emotion. 


whens Footy eoiror 
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ef = W/ ... RDONS & OLIVER 
No. 


RAM TYPE TURRET LATHE 


¢ 3 INCH COLLET CAPACITY FOR HEAVY DUTY BAR WORK 
e 5 INCH COLLET CAPACITY FOR LIGHT DUTY BAR WORK 
* 21% INCH SWING OVER BED WAYS 





compli, rw til Cath / 
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/ 








New bed, headstock, tool carrying units and aprons are properly 
proportioned and integrated to produce a truly functional lathe. It 
offers greater metal removal capacity, while holding today’s most 
demanding tolerances! 


In the design of this lathe, the operator was not overlooked. The 
number of operating controls has been reduced — grouped by func- 
tion—scientifically located within easy reach. Generous use of 
aluminum and redistribution of weight results in improved balance 
and freer traverse of tool carrying assemblies. 


For more information on how the new No. 6 can speed up your 
machining operations and build increased profits, contact the nearest 
Bardons & Oliver representative or write directly to our home office. 


Bardons & Oliver, Inc., 1633 West 9th Street 
Cleveland 13, Ohio 


BARDONS & OLIVER 


Manufacturers of Turret Lathes and Cutting-Off Lathes 
CIRCLE 256 READER SERVICE CARD 
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MAGNETIC 
FORMING! 


WHAT IS It? 


Now you see it, now you see a different shape. The newest con- 
cept in high-energy forming is as spectacular as any magician’s 
illusion. 

This is magnetic forming, and it is no illusion but a direct con- 
version of electricity into force. Instantaneous, invisible, it may 
well become a powerful metalworking tool. 

Magnetic forming is a really significant new development in 
metalworking. As such it may have an even greater potential 
than another recent and highly touted method of forming metal 
— explosive forming. 

This article provides the basic principles of magnetic forming, 
describes three ways to apply them, and shows how to deter- 
mine the cost and practicability of a given operation. 

The first part of the article provides a simple explanation of 
the process and its application; the second gives the mathemat- 
ical basis. 

We offer no apology for the complexity of the second section 
— it is included for the benefit of readers who seriously wish to 


pursue this revolutionary new development. 


By D H Birdsall, F C Ford, 
H P Furth, and R E Riley, 
physicists 

University of California 
Livermore, Calif 


Electric energy, in the form of a mag- 
netic field, can be converted directly 
into useful work in forming metal 
parts. 

Magnetic pulses lasting only six 
millionths of a second and exerting 
a pressure of 560,000 psi have caused 
plastic flow in hard bronzes and 
steels! under conditions where the 
work would fracture at conventional 
forming rates. 

This result is obtained because 
magnetic forming is one of the high- 
energy processes, like explosive 
forming, and obtains the desirable 
properties that occur in very rapid 
forming. 


To secure a magnetic pressure of 
560,000 psi requires a 1 megagauss 
magnetic field (the gauss is a meas- 
ure of the density of magnetic flux). 
The formed tubes illustrated on the 
next page were produced by a 200- 
kilogauss field. 

When large objects are to be 
formed, explosives have the merit of 
avoiding investment in an expensive 
electrical energy source, but for ob- 
jects of moderate size the magnetic 
forming method seems more conve- 
nient and reliable. 


Flexible method 


Compared with conventional me- 
chanical or hydraulic stamping meth- 
ods, magnetic forming has the ad- 
vantage of flexibility. With a given 
magnet, objects of many sizes and 
shapes can be formed; indeed, the 
magnetic hammer can be made to 
serve as a hand tool. 
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—THE EDITORS 


Unlike ordinary hammers, the mag- 
netic hand tool strikes a smooth blow 
over a large area instead of making 
a local impact. This operation is like 
that of a die and, in fact, in die form- 
ing the magnetic hammer serves as 
one of the pair of dies. 

Already, magnetic pressure has 
been found especially well suited to 
the swaging of metal tubes. This is 
particularly true when thin tubes are 
to be swaged onto a soft or irregular- 
ly shaped object. 

At General Atomics, magnetic 
forming was applied to swage copper 
tubes onto the ends of coaxial cables. 
This technique has been taken up at 
other laboratories? and similar op- 
erations are already being applied 
industrially at Convair. 

An operation that cannot be per- 
formed by any conventional means 
is the shaping of metal parts inside 
insulating parts or inside metal parts 
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THE PRODUCTS... 


9 
‘a 


1. Aluminum dishes, ‘s-in. thick, formed by magnetic 2. 


hammer at 150 kilogauss. 
and the depth of draw is 1 in. 


of lower conductivity. The magnetic 
expansion technique could be used, 
for instance, to anchor a metal inner 
liner permanently inside a ceramic 
bushing. The magnetic force can 
strike right through an insulating 
covering or coating. 

Certain metals can only be formed 
at very high temperatures. To form 
such metals by mechanical means 
can be about as difficult as to try to 
contain a hot (50,000 F) plasma in a 
physical vessel. The plasma physicist 
solves his problem by providing a 
“magnetic bottle,” and this approach 
seems equally promising for forming. 


How it began 


Magnetic forces of moderate 
strength are familiar in electric mo- 
tors, magnetic chucks, and similar 
devices. It has thus long been evi- 
dent that magnetic forces are capable 
of producing powerful effects. 

As early as 1907, E F Northrup re- 
ported the deformation of liquid met- 
al pools during the passage of a cur- 
rent. In his Physical Review article 
Northrup predicted that “further 
thought along an engineering line 
may bring about developments of a 
unique and useful character.” 

Magnetic field strengths that were 
sufficient to deform substantial solid 
conductors were first achieved by P 
Kapitza® during the 1920’s. In the 
100- to 1000-kilogauss experiments of 
Kapitza (and of more recent high- 
field experimenters!.*) magnetic 
forming has been primarily a de- 
structive nuisance. 
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The blanks were 4 in. dia 


High-field coils tend to become en- 
larged by magnetic pressure, and 
may even explode. Metallic inner 
liners of such coils are easily crushed. 
These phenomena, though undesir- 
able, have served to stimulate inter- 
est in harnessing magnetic forces to 
form metal intentionally. 

At the Lawrence Radiation Lab- 
oratory the technique of high-field 
metal forming dates back to 1955. S 
A Colgate’? initiated experiments on 
the forging of solid sodium in a 100- 
kilogauss pulsed magnet. The object 
was to study the growth of surface 
ripples during the forging of the so- 
dium. 

In 1957, D H Birdsall and R E Riley 
formed copper tubes against a pat- 
terned mandrel with a 200-kilogauss 
pulsed magnet.® At about this time, 
thin aluminum tubes were used by F 
C Ford and R F Post to demonstrate 
magnetic compression in a mirror 
machine.® (A mirror machine traps 
hot ions between two magnetic coils 
which “reflect” the ions, thus acting 
as “mirrors.”) 


Two demonstrations 


An exhibit of the latter kind was 
shown in Geneva in the summer of 
1958, at the scientific exposition for 
the Second International Conference 
on the Peaceful Uses of Atomic 
Energy. At the industrial exposition 
held at the same time, a similar mir- 
ror-machine demonstration was held 
by the General Atomics Div of Gen- 
eral Dynamics. 

This led to the useful application 


Aluminum alloy tubes of 1% in. ID formed by 
compression onto a mandrel. A 200-kilogauss pulse was 
used for torming 


of magnetic forming to swage cable 
connectors.?: 3 


Compression forming of tubes 


In applying magnetic forming in 
the manner shown in Fig. 3 to form 
a tube inward against a mandrel, a 
magnetic field is pulsed on during a 
time so short that the depth of pene- 
tration of the field is small compared 
to the wall thickness of the tube. 
Thus no magnetic field leaks to the 
inside of the tube. 

If we assume that the wall thick- 
ness is 0.1 the radius of the tube, a 
200-kilogauss magnetic field will pro- 
duce a hoop stress (circumferential 
result of an applied radial stress) of 
220,000 psi. The formed tubes shown 
in Fig. 2 were made under approxi- 
mately these conditions out of an 
aluminum alloy with a_ tensile 
strength of 50,000 psi. 

The tensile strength is relatively 
so weak that it has little effect on 
the rate of forming. The process is 
a dynamic one with the applied mag- 
netic pressure balanced by the in- 
ertial pressure of the tube mandrel. 

A dynamic regime like this is ad- 
vantageous for metal forming be- 
cause the deceleration pressures that 
develop at the time of tube impact 
against the mandrel can be made to 
exceed considerably the magnetic 
pressure that initially gives rise to 
the inward acceleration of the tube. 
This is the reason that exceedingly 
fine detail on the mandrel is repro- 
duced on the work in Fig. 2. 

The magnetic field for a dynamic 
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THE PROCESSES... 


METAL TUBE 


























INSULATOR MANDREL 


3. Compression onto a mandrel. When the 
magnetic field is pulsed on and is excluded 
from the inside of the tube by “skin effect,” 
the unbalanced magnetic pressure collapses 
the tube 


forming operation need last no long- 
er than the collapse time of the sam- 
ple. If this mandrel is made of metal, 
this time must be less than the time 
required for the magnetic field to 
penetrate the tube wall. Otherwise, a 
magnetic “cushion” will develop be- 
tween the tube and the mandrel, 
causing the tube to re-expand after 
the first impact. 


With insulating mandrels 


If the mandrel is made of insulat- 
ing material, then sufficient mag- 
netic flux must leak through the tube 
to fill the entire cross-sectional area 
of the mandrel before a significant 
back pressure develops. According- 
ly, the collapse rate is then allowed 
to be considerably slower. 

The aluminum tubes shown in Fig. 
2 would be expected to develop a 
velocity in collapsing through a 
radial distance equal to the tube 
thickness of 30,000 cm/sec in a 200- 
kilogauss field. The theoretical time 
for displacement is about 60 micro- 
seconds. 

The half-cycle time of the magnet® 
that was available to make these 
samples happened to be 500 micro- 
seconds. This is awkwardly long and 
caused the tube to collapse early and 
at lower velocity than calculated. 

The critical times involved in this 
operation (the time required for col- 
lapse and the time required for field 
penetration to build a cushion) de- 
pend to different degrees on the di- 
mensions of the tube. This estab- 
lishes a minimum size that can be 
formed by a given magnetic field. 

For copper, this is not very re- 
strictive. For stainless steel, how- 
ever, samples less than 1 cm in di- 
ameter become difficult to handle. 

A possible remedy here is to apply 








NWNSULATOR DIE 


4. Expansion into a ring die. A magnetic 
field is established inside the metal tube by 
a pulse slow enough to avoid the “skin 
effect.” When field outside tube is removed 
the unbalanced forces expand the tube 


an oscillating magnetic-field pulse 
instead of a unidirectional one. This 
will avoid the accumulation of a mag- 
netic “cushion” inside the sample. 
The number of half-cycles that can 
be used is limited by the melting 
point of the work. 

The detailed development of the 
points just discussed will be found 
in Equations 7 and 9 through 14. 

It should also be noted that the 
velocities involved are high enough 
that there is often an advantage in 
evacuating the air from the space 
between the tube and the mandrel. 


Expansion forming of tubes 


Magnetic forming can be applied 
equally well to expansion of tubes as 
shown in Fig. 4. A slow-rising mag- 
netic field is established inside the 
magnet coil and the tube that is to be 
expanded. If this rise time is much 
greater than the time required for 
field penetration, there will be little 
pressure on or heating of the tube 
material during this phase. 

Next, the magnetic field is reduced 
to zero outside the tube during a 
time that is less than the time of field 
penetration. We then have the con- 
ditions for tube compression in re- 
verse and the trapped magnetic field 
will press the tube outward. 


Magnetic hammers 


Magnetic forming can be applied 
to a variety of shapes other than the 
cylindrical forms discussed thus far. 
Much the same principles will apply. 

A magnetic hammer for shaping 
flat parts is shown in Fig. 5, and some 
dish-shaped samples made with it 
are shown in Fig. 1. In addition to 
using this hammer to create a de- 
pression in a flat surface, it can be 
made to pull a bulge by a technique 
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INSULATOR DIE 


5. Magnetic hammer for flat dies. Such a 
hammer could be made to serve as a hand 
tool, striking a smooth blow over a large 
area, making the hammer useful for repair as 
well as for production work with dies 


somewhat like that for the expansion 
of tubes. 

The magnetic hammer and the 
tube-forming magnets operate to in- 
duce a circular eddy current in the 
samples to be formed, as in the sec- 
ondary of a transformer, and this can 
be exploited to bulge the part. An- 
other possibility is to apply a current 
directly to the work by means of two 
electrodes. 

When a thick-walled or solid sam- 
ple is to be formed, then we must 
have a magnetic pressure greater 
than the tensile strength of the ma- 
terial to be formed. In that case, the 
material begins to behave substan- 
tially like a fluid, and many of the 
phenomena of hydromagnetics can 
occur. 

The most important implication of 
this statement is that hydro-magnetic 
instabilities may interfere with the 
metal-forming process unless special 
precautions are taken. 

Thus the early sodium forging 
did not acquire a smooth surface but 
developed ridges running in the di- 
rection of the magnetic field. If such 
a sample is exposed to successive 
forging operations, even more pro- 
nounced distortions occur. 

Fortunately the effects of these in- 
stabilities can usually be reduced by 
proper shaping of the magnetic field 
pulse in time and space. 


Providing the magnetic field 


The conventional way to produce 
a strong magnetic-field pulse is to 
discharge a capacitor bank into an 
air-core winding of some sort.! 

This capacitor bank must be able 
to store the electric energy equiv- 
alent of the mechanical work that is 
done, plus the total magnetic field 
energy that is present at the time 
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of impact of the sample on its die, 
plus the joule heat that has been dis- 
sipated. 

The heat will normally be negligi- 
ble compared to the other energy re- 
quirements provided there is no 
significant field penetration of the 
work. 

For the samples shown in Fig. 2, 
with a 200-kilogauss field and a sur- 
face area times displacement of 100 
ce, the calculated energy requirement 
is 30,000 joules. The energy actually 
used to make the samples was 50,000 
joules, but (as noted earlier) the 
pulse time was inefficiently long. 

For optimum efficiency, the best 
way to operate is to make the rise- 
time of the magnetic pulse much 
shorter than the dynamic collapse 
time of the sample. In this way the 
initial magnetic energy is mostly 
converted to kinetic energy of the 
sample by the time there is impact 


cient” method of operation is that 
very high fields must be used, rais- 
ing the mechanical requirements of 
the forming magnet. 

A realistic cost estimate for a com- 
plete capacitor installation is about 
30 to 50¢ per joule. For large-scale 
forming operations, therefore, an im- 
pressive investment in the capacitor 
bank is required. 

Megajoule—and even 10 megajoule 
—capacitor banks do exist in the 
larger controlled-fusion laboratories, 
but they are not now found in manu- 
facturing plants. 

A redeeming feature, from the cost 
standpoint, is that for the forming 
of large workpieces, the applied pulse 
time can be made very long (see 
equation 13). When the pulse time 
is in the 10-millisecond range, the 
use of a motor generator or an in- 
ductance instead of a capacitor bank 
becomes practical. The cost of energy 


with the die. 


storage may then be 10% or less of 


A disadvantage of this “most effi- the cost in capacitor banks. 


The basic equations of magnetic torming 


In conventional mechanical stress problems, the only 
body force that appears is that due to gravity or in- 
ertia. In magnetic forming problems, however, the 
magnetic force F appears which is given by: 
F=ixB (1) 
where B is the magnetic field and i is the current 
density: 
i=lyaB (2) 
4n 
There are several systems of notation for electrical 
quantities. In this development, gaussian units are 
used consistently. 

As a start, let us consider the relatively simple 
case of one-dimensional compression of a slab of 
metal lying in the yz plane and acted on by a B, mag- 
netic field (a B, field will exert pressure along the 
x-axis). With this condition, equations 1 and 2 yield 
the partial differential equation: 

F.=—1 9 (8,%)=—dc, (3) 
cs: Oo 
where ¢, is the stress in the metal. 

We can describe this situation by attributing to the 
magnetic field a scalar pressure B?/8r as though the 
magnetic field lines represented a sort of two-dimen- 
sional compressed gas. (Scalar is a mathematical 
term indicating magnitude without direction.) At 
1 megagauss, this magnetic pressure amounts to 
4 x 10% dynes or 560,000 psi, as noted earlier. 

From Maxwell’s equations it follows that the en- 
ergy density of a magnetic field B is also expressed 
by B*/8r (This identity of energy density and pres- 
sure is characteristic of a two-dimensional gas.) 
A magnetic field of 1 megagauss has an energy den- 
sity of 4 x 10"° ergs or 1000 calories per cc. 

The analogy between a magnetic field and a gas 


can be extended further when we calculate the mag- 
netic-field distribution as a function of time. Here 
the basic equation is the “generalization of Ohm’s 
law” which is developed in hydromagnetics’: 
oB= — 1 Vx (nV x B)+ yx (v x B) (4) 
ot 4r 

In equation 4, the first term on the right de- 
scribes the diffusion of magnetic field through a con- 
ductor or resistivity ». The second term describes 
the change in magnetic field caused by the motion 
of the conductor with local velocity v. 

When a magnetic field presses against a conduc- 
tor, the situation is just like that when a gas presses 
against a porous wall: the gas distribution can change 
either by diffusion into the wall, or by physical mo- 
tion of the wall. 

From the previous example of simple slab geome- 
try, we now have: 

b,= 1 a U] (= > ee (v.B,) (5) 
Ot 4m Ox Ox Ox 
Multiplying equation 5 by B,/4* and integrating over 
x leads to the equation: 


O [ dx B= — [dxni,? — [ dxv, 0. =) (6) 
Ot 8x Ox \8r 


Equation 6 shows that the energy content of the 
magnetic field can be lowered in two ways: joule 
heating of the metal (first term on the right) and 
performance of mechanical work on the metal (sec- 
ond term). 

In Reference 1 it is shown that the density of heat 
deposited in the process of magnetic field diffusion 
into a thick wall is equal to the density of the physi- 
cal work that the magnetic field would have done if 
it had pushed back the wall instead of diffusing into 
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it. This work density is just the energy density of 
the magnetic field itself. The temperature rise at 
the surface of the wall, resulting from a half-cycle 
pulse of maximum strength B is given by: 
AT= B? (7) 
8c, 

where C, is the specific heat per unit volume, which 
for metals is generally about 1. A megagauss pulse 
therefore causes a temperature rise of about 3000 C. 

When v, is not equal to 0 in equation 5, what re- 
mains is a diffusion equation like that for gaseous 
diffusion into a porous wall, or for the still more 
familiar process of thermal diffusion. From dimen- 
sional analysis of equation 5, it is clear that the dis- 
tances of field penetration during a pulse of half- 
cycle time +r is measured by: 


s~(nr)! 

If we identify s with the “skin depth”™ of high- 

frequency electrical engineering, we have: 
s=1 T\3 
= (¥) ys 

Equation 8 gives s~107'/2 for room-temperature 
copper. 

The penetration of magnetic field during pulses 
of complicated shape, and in geometries other than 
the simple slab, can often be calculated analytically 
by the techniques developed for thermal diffusion 
problems.!2 

Some further discussion of the basic concepts of 
magnetic field pressure, energy density, and behavior 
in time, as applied to the technology of high-field 
magnet design, can be found in references 1 and 13. 
The literature on the “pinch effect” in plasma is also 
helpful in this connection." 

With the method of Fig. 3, magnetic field B is 
pulsed on during time +r short enough that skin 
depth s (see equation 8) is small compared with wall 
thickness. Let us assume that wall thickness § is 
small compared with its radius R. Then the pres- 
sure-balance equation becomes: 

Bb 
Sr R 


(9) 


oot+dp aa 
where ¢, is the hoop stress and p is the mass density 
of the metal. 

According to equation 9 the velocity gained by the 
tube in moving through a radial distance equal to 
the tube thickness is: 


v,= (_B? \i (10) 
4rp 
where B has been taken as a constant. This is the 
“Alfvén velocity” of plasma physics..5 Time re- 
quired to travel through displacement « is then: 
T,.=2 (¢6)* (11) 
Va 
(which is only approximate when B varies during 
the time ;,). The maximum pulse time for which 
the magnetic field does not penetrate appreciably 
through the tube wall, according to equation 8, is: 
Tao = 27°5? (12) 
n 
If the tube is formed against a metal mandrel, we 
must have r, < 7,4, to avoid a magnetic “cushion.” 


If the mandrel is made of insulating material the 
time required to fill the cross-section with flux is: 
Tai = 27RS (13) 
7 

and the more lenient condition r, < rq applies. Since 
the characteristic times r, and ra have a different 
dependence on physical dimensions, the condition 
T. < Ta (OF +a) imposes a condition on the mini- 
mum size l,, of a sample that can be formed by a 
given magnetic field. This condition is roughly: 


lm > np (14) 


For copper we have ni? ~ 5000 gauss-cm, which 
is not very restrictive. For stainless steel, however, 
the figure is 300,000 gauss-cm, so that samples less 
than 1 cm become difficult to handle. 

The total energy requirements for magnetic form- 
ing can be calculated as the sum of the mechanical 
work E,, done on the sample, plus total field energy 
E,, present at the time of impact of the sample on 
the die, plus joule heat E,; that has been dissipated. 

If the duration + of the magnetic field pulse is 
comparable to the dynamic time r, (see equation 11), 
then both E,, and E,, amount to roughly: 

B2 €A 


8r 
where A is the surface area of the sample and « is 
the displacement during forming. The joule heating 
E; is given roughly by 
2sA 


8r 
The s factor is developed in equation 8. The joule 


heating will normally be negligible compared with 
the other contributions, provided r << rapo- 

For B = 200 kilogauss and «e A = 100 cc, we have 
thus a total energy requirement of about 30,000 
joules. @ 
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Commerce and Defense Departments disagree 





Machine tool exports to Russia hit snag 


The export license for shipment of 
45 high-precision automatic grinders 
te Russia by Bryant Chucking Grind- 
er Co has been permanently revoked 
by the Commerce Department. This 
comes just about a year after the 
original license was issued, and fol- 
lows an on-again-off-again routine 
that has confused the manufacturer, 
other interested builders, govern- 
ment agencies, and probably the 
Russians themselves. 

Final revocation came after a hear- 
ing before the Senate Internal Se- 
curity Subcommittee, which had 
taken up the matter when objec- 
tions to shipment had been voiced 
by Miniature Precision Bearing Inc, 
Keene, NH, and the Defense Depart- 
ment. Reportedly, the final decision 
was made at the White House level, 
over objections of certain Commerce 
officials. 

Commerce had originally issued a 
shipping license to Bryant in March 
1960 (AM/MM—Feb 22 ’60, p87) 
Previously (in 1958) grinding ma- 
chines of the type Bryant was to 
ship had been removed from the 
COCOM (Positive) List, meaning 
thet the U S and its allies could now 
ship such machines to Russia. 

In July 1960 Bryant received the 
order and immediately went into 
production of the machines. Then, in 
January 1961, the export license sud- 
denly was suspended and manufac- 
ture was stopped. On February 6, 
the license was reinstated and pro- 
duction was resumed. But on March 2 
the license was permanently revoked. 


Subcommittee report 

The Senate subcommittee’s report 
said that “we are convinced that the 
decision to grant the license was an 
error in judgment which stems from 
a more basic error in procedure.” 
The report referred to a letter from 
former Commerce Secretary Mueller 
on January 18 which pointed out that 
the original license was granted on 
evidence that the Russians could pro- 
cure comparable machines elsewhere, 
and that Russian utilization of the 
machines would not represent a sig- 
nificant strategic hazard to the U S. 

The only result of a denial of the 
license, said Mr Mueller, would be 
te withhold a business opportunity 
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from a member of a particular Amer- 
ican industry. Secretary Hodges, on 
February 9, strongly backed Mr 
Mueller’s stand. 

During the hearing the subcom- 
mittee questioned whether Commerce 
had had at its disposal the best ex- 
pert opinion, then listed three points 
of conflict that had developed be- 
tween Commerce and Defense De- 
partments during the hearings: 
e Bryant machine was termed unique 
by Defense and by Miniature Preci- 
sion Bearing Inc. 

e Its function is of critical impor- 
tance in mass production of high- 
precision miniature bearings. 

e Possession of the machines would 
enable Russia to make smaller and 
better missile guidance systems, gy- 
ros, and other military items. 


Expert testimony 

The Senate subcommittee took tes- 
timony from twelve independent ex- 
perts, among others. Testimony es- 
tablished conclusively, the report 
said, that no machines comparable 
to the Bryant grinders (model B 
Centalign) can be obtained from 
other sources, that the Soviet has 
not mastered problems in mass pro- 
ducing miniature bearings, that Rus- 
sian industry is plagued by poor 
quality and obsolete equipment, that 
with its own resources it would take 
Russia years to develop the capa- 
bility, and that possession of the 
Bryant machines would accelerate 
greatly Soviet mastery of the art of 
miniaturization. 

Expert witnesses included top pro- 
duction and engineering men from 
New Departure, Barden Corp, and 
Fafnir; the assistant director of the 
Instrumentation Lab at MIT; and 
consulting engineers from Konet Co 
and Franklin Institute. Four Euro- 
pean builders of machines supposedly 
comparable to the Bryant grinder 
(Minganti in Italy, UVA in Sweden, 
Studer in Germany, Voumard in 
Switzerland) supplied data that led 
the subcommittee to conclude that 
none of them actually had compa- 
rable machines. 

The report said that Bryant “acted 
in good faith,” in arranging for ex- 
port of its grinders and in delivering 
its plans in advance of shipment ac- 


cording to established procedure. 
(Bryant supplied the Russians with 
certain plans for assembly of the 
grinders.) In the future, companies 
should wait, the subcommittee re- 
port recommends, for actual ship- 
ment of machinery before sending 
assembly plans or other data. 


Defense offers to buy machines 

The Defense Department has of- 
fered to buy the Bryant machines 
for the Navy. But Navy doesn’t need 
them and presumably the 45 ma- 
chines could hang over the market, 
in that they could be offered as sur- 
plus at any time. Rumor has it that 
Bryant may be able to work out a 
plan with Defense whereby the lat- 
ter will take some of the machines 
and Bryant will market the rest. 

The final decision to revoke the 
license does not sit well with some 
government people. One official com- 
ments that it is a misfortune that 
both sides are not being told. 

Sharpness of the conflicting Com- 
merce and Defense Department tes- 
timony is believed to be exaggerated. 
For one thing, superiority of the 
Bryant machines, acknowledged by 
Commerce, is not significant com- 
pared with other available machines. 
Other complaints that are made are 
that Commerce people were not al- 
lowed to cross-examine Defense wit- 
nesses; that the subcommittee re- 
ported the “opinions” of individual 
experts and not their collective tes- 
timony; that Commerce does not even 
know what questions Defense ex- 
perts were asked. 


A defense of Bryant 

Springfield (Vt) Chamber of Com- 
merce’s Legislative Action Commit- 
tee has issued a five-page defense of 
Bryant. It asks that both sides of 
the case be presented to the public. 
It also voiced alarm over lack of 
concern in Congress about the fu- 
ture of the machine tool industry. 


Other exports studied 
Representative Glenard P Lips- 
comb (R, Calif) has urged that ex- 
port licenses for high-production ma- 
chine tools for Russian auto plants 
be suspended. He states that the 
Commerce Department last year au- 
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thorized, in several cases, shipment 
of “highly strategic machines” used 
in manufacturing V-8 engine blocks 
and heads. He asked the Defense De- 
partment for a report on the licenses, 
and he says he was told that the 
products of these transfer-type ma- 
chines were “clearly of military 
value, and that the technology con- 
tained in the transfer machines pro- 
duced in the U §S is the most ad- 
vanced in the world.” 

According to Lipscomb, Commerce 
in 1960 authorized exports of $6.11 


million worth of automotive produc- 
tion equipment. The Cross Co has a 
license for export to Russia of about 
$5 million worth of transfer ma- 
chines, but as yet has received no 
order from Russia. Licenses on these 
machines and on about $800,000 
worth of gear hobbers expire in 
June and July of this year. 


Latest developments 

Senator Kenneth B Keating (R, 
NY) has proposed that Defense be 
given veto power on issuance of ex- 


port licenses for material which 
might endanger U S security. Keat- 
ing would give Defense power to 
reject rulings by Commerce, with 
the President reviewing cases in 
which the two departments disagreed 
on findings. 

Keating, a member of the Senate 
Internal Security Subcommittee, has 
called for a thorough investigation of 
all exports of strategic materials to 
Russia since the end of World War 
II, and at the moment has his own 
staff gathering this information. e 





N/C measures shop efficiency 


Nothing ever offered to manufactur- 
ing management reveals such a clear, 
complete picture of a company’s shop 
organization as the installation of its 
first numerically controlled machine 
tool. 

This is the opinion of Peter Rus- 
nov, one of 15 speakers at ASTME’s 
Automation and Numerical Control 
Seminar, held last month in Hart- 
ford, Conn. Rusnov is chief industrial 
engineer of Cleveland’s Warner & 
Swasey Co, a firm which not only 
has nine numerically controlled ma- 
chine tools at work and three more 
in the installation stage, but which 
offers numerical control systems of 
its own for sale. 

N/C planning at Warner & Swa- 
sey, Rusnov said, was done in three 
stages: design engineering, manufac- 
turing planning, and production. 
With 110 engineers in the design de- 
partment, N/C activity is coordinated 
by a design review committee which 
meets weekly for about three hours. 
The committee consists of one per- 
son each from design engineering, 
industrial engineering, quality con- 
trol, and the shop. To the degree 
that these functions are coordinated 
before the advent of N/C, much of 
the immediate success of the com- 
mittee will depend. 

From an engineering standpoint, 
numerical control offers greater free- 
dom of design, with many of the 
conventional manufacturing limits 
removed. 

Because the language is fundamen- 
tally numerical, the engineer can 
convey the engineering requirements 
to the shop with greater clarity. He 
can be less concerned with how the 
part will be made than how it is to 
function. Dimensioning, however, is 
more important than ever before and 


the designer’s specification of toler- 
ances and finish will determine feeds 
and speeds. His responsibility for ul- 
timate performance increases. 

Manufacturing planning takes on 
the largest share of responsibility, 
but usually requires the least change 
of organization. First, at Warner & 
Swasey, only new parts were studied 
for numerical control programming. 
Then, conventionally made parts 
reviewed for economic justification 
and in the light of existing tooling 
and standard lot size. 

Criteria for selecting a N/C system 
were described by Lee B Musser, At- 
lantic Regional Manager, Industrial 
Controls Section, The Bendix Corp. 

“Don’t,” he warned, “buy a drilling 
machine with numerical positioning 
control just because it’s simple and 
easy to learn on if you can’t justify 
it in terms of drilled holes. Buy only 
equipment that will pay its way.” 


N/C builder services 

In addition to the characteristics 
of the machine-and-control combina- 
tion, such as accuracy, location of 
zero, type of drive, method of data 
input, and compatibility of tape for- 
mat, Mr Musser urged the prospec- 
tive purchaser to inquire about the 
broader services. How much field ex- 
perience has the builder had, to as- 
sist in solving problems? Does the 
builder offer a training program? 
Can the purchaser depend on a na- 
tionwide maintenance service to min- 
imize downtime? Downtime, nowa- 
days, should be well under 10%. 

R C Brooks, Eastern Regional En- 
gineer with Westinghouse Air Brake 
Co’s Industrial Products Div de- 
scribed how modern pneumatic de- 
vices can fit into automation. Pneu- 
matic controls are of two types, he 
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said: Line, or “off-on” control and 
modulated or pressure control. Sys- 
tems are divided, for the sake of 
planning, into senders, modifiers, and 
receivers. The trend now is to small 
senders plus relays to supply large 
amounts of air, or large forces, at 
the point of application. 

Logic circuitry is now quite com- 
mon with pneumatic controls, Mr 
Brooks pointed out. 

The need for greater compatibility 
among numerical control program- 
ming forms was brought out by H L 
Tholstrup, Instrument Engineer with 
Commercial Controls Corp. With a 
variety of the forms supplied by 
manufacturers of numerical control 
equipment, he showed how the loca- 
tion of support information, first in- 
formation into the tape, etc, differed. 
A standard, well-planned form, he 
said, would not only increase typing 
and tape preparation speed but would 
further reduce the danger of errors. 
Now, a programmer must learn to 
use many different forms. 

Two varieties of continuous con- 
touring were described by C P Gure 
of Wyman-Gordon Co and R D Keller 
of Pratt & Whitney Co. The intrica- 
cies of programming a die block, 
with cutter-center offsets in three 
directions, were outlined by Mr Gure. 

The Pratt & Whitney Co has 24 
numerically controlled machines in 
production at its plant in West Hart- 
ford. Mr Keller described with many 
examples how the continuous path 
numerically controlled Keller ma- 
chine had proved itself most efficient 
on simple parts—some parts that 
would ordinarily be assigned to a 
positioning machine. However, with 
simple computer programming and 
fast tape preparation, this machine 
has proved most efficient. e 
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Ultrasonic head mounts right on top of grinding wheel on surface 
grinder (left). Coolant flows into the aluminum head (shown in close- 
up, right) where it picks up a reciprocating motion. This cavitating 
coolant hits the wheel and prevents loading. Gage over head gives a 
mechanical reading of tool reciprocation 


Ultrasonics ups grinding efficiency 


Ultrasonic vibrations 


introduced 


in the coolant on 


surface and cylindrical grinders produce effects that: 
* Prevent loading * Lengthen whee! life * Improve finish 


By James Peacock, assistant editor 


“This has taken all the tough 
grinding jobs and made them run- 
of-the-mill.” 

“Tt adds a new dimension to sur- 
face grinding.” 

“The process is quite attractive, 
and gives distinct benefits.” 


These comments from the field are 
about the Ever-Grind. Its primary 
part is a tool head, about the size 
of a deck of cards, that is placed a 
few thousandths away from the cut- 
ting surface of a grinding wheel. 
Coolant flows through the head, 
which is connected to a transducer, 
and then sprays onto the wheel 
while vibrating at 20,000 cps. 


124 


Engineers at Cavitron Equipment 
Corp, Long Island City, NY, were 
looking for a way to prevent wheel 
loading when they devised the at- 
tachment. It does this—and more. 

The new attachment also greatly 
reduces wheel wear and improves 
surface finish two to four times over 
what it would be under the same 
conditions but without the attach- 
ment. Also, because there is no load- 
ing, the “sticky” materials like brass 
and aluminum are easier to grind. 

For example: In a plunge grind 
on a piece of brass (Rh 45B) a Nor- 
ton 38A320J8V wheel removed 
0.0472 in. with no measurable wheel 
wear while maintaining surface fin- 
ish of between 2 and 4 microinches 
rms throughout the cut. The test 


was stopped at that point, but “indi- 
cations were that more material 
could be removed without affecting 
finish or increasing wheel wear.” 


What is this attachment? 


According to Dr Lewis Balamuth 
(the Cavitron VP for R&D who, with 
President Arthur Kuris, headed up 
the research team), the new applica- 
tion is very simple in theory: 

“We use our power source, or gen- 
erator, to drive cur motor, or trans- 
ducer. This motor is attached to an 
aluminum head placed very near 
the grinding wheel. After the wheel 
is dressed, the coolant flows through 
the head, picks up a reciprocating 
motion, flows over the grinding 
wheel, and prevents its loading up. 

“However, we aren’t completely 
sure why the wheel wear is reduced 
and the finish is improved.” 

Cavitron has theories, he says, but 
the fact remains that these effects 
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Two plunge grinds on 303 stainless with 32AG0K8VG wheel show effect of using 
Ever-Grind. Grind marked (3), with unit on, removed 0.337 in. with surface finish 
of 35 micro-in.; wheel is practically clean and doesn’t need dressing. Grind (2) to 
a depth of 0.127 in. (without Ever-Grind) gave 60 micro-in. finish. Wheel is loaded 


and chattering; no further —— is possible without dressing. Three wheel samples 


(right) show (T to B) w 


occur. “Quite often the best part of 
an invention is the unexpected side 
effect,” 


How does it work? 


The aluminum heads have open- 
ings in the side, through which cool- 
ant enters, and smaller holes in the 
bottom (next to the grinding wheel) 
through which the coolant sprays 
onto the wheel. The head is lowered 
until it is less than 0.010 in. from 
the wheel’s cutting surface, and 
then reciprocates at the stroke for 
cavitation at 20,000 cps. 

The reciprocating and cavitating 
coolant coupled with the rotating 
wheel sets up a complex set of 
physical conditions which produce a 
very effective force field at the wheel 
surface. This prevents loading. 

And the wheel runs cool and clean. 
Reason: Without loading, there is no 
weld effect at the cutting surface. 
This both minimizes friction and 
keeps the abrasive grains sharp. 
This condition, in turn, eliminates 
most of the heat that causes the 
wheel to wear. As a result of these 
conditions, the grinding wheel can 


eel—newly dressed; after plunge (2); after plunge (3) 


operate past its load-up point, and 
on up near its glaze point, where 
the abrasive begins to get dull. This 
is what adds so much to the effec- 
tiveness of surface grinding. 


What are the results? 


Heads for the Ever-Grind are 
available for grinding wheels of %, 
%, 1, 1%, and 2-in. widths, and have 
been evaluated by several plants in 
the New York area. The net result 
of the various effects described is to 
increase grinding production, and a 
few examples should illustrate: 

e At Lycoming Div of Avco Corp, 
Stratford, Conn, a piece of the 
superalloy A-286 was ground with 
a Peninsular FA60K9VB, at the same 
feeds and speeds, both with and 
without the Ever-Grind. Results: 
Dressing cycle 


twice per part 
once per 16 parts 


Time 
Normal 14.4 min 
Ever-Grind 10 min 
During the normal test (without 
Ever-Grind), the wheel was dressed 
because of chatter on the work 
rather than loading or burning. 
e Grumman Aircraft Engrg Corp, 
Bethpage, LI, NY, achieved extraor- 
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Two parts from production test by lead- 
ing maker of data processing equipment 
show difference in finish with and with- 
out the attachment. A thin (0.040-in.) 
formed steel part had a % x 2-in. boss 
which had to be ground to + 0.001 in. 
and hold 90 micro-in. finish. With a 
Norton 38A60J5VBE wheel, finish was 
10 micro-in. with Ever-Grind, 120 with- 
out. Chatter was a problem which at- 
tachment overcame. It ground 308 parts 
in less than 8 hr on one dressing 


dinary surface finish on two large 
pieces—a 12-in. diameter vacuum 
plate made of 304 stainless, and a 
12-in.-square Meehanite plate. Using 
Anti-sept No. 65 coolant, and a Na- 
tional MA80L10V6W wheel, they re- 
moved 0.004 in. of stock and achieved 
4 micro inch finish, with “no loading 
of the wheel or burning of work.” 

While grinding a magnesium part 
at Grumman, operator Paul Lieb 
forgot to turn on the Ever-Grind. 
“The wheel felt like it needed dress- 
ing immediately,” he says. “After I 
redressed the wheel, and turned on 
the unit, the machine ran the rest 
of the day without dressing.” 


Any drawbacks? 


Admittedly, the Ever-Grind is not 
a panacea for every surface grind- 
ing problem; it is, however, another 
variable that often has advantages. 

For high production jobs, the less- 
ened wheel wear should shorten ma- 
chine down time and cut the cost of 
diamond dressings and wheels. 

In many cases, it appears to give 
finishes previously attainable only 
with lapping or honing. e 
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Two ‘impossible’ drawn parts 


This week the Pressed Metal In- 
stitute will honor two New 
York tooling engineers at its 
Annual Technical Meeting in 
New York: the first for making 
a part as a stamping which 
pe ate Figg nat —— \ | would normally be made by 
for screw-mlachine part average $12 per another method; the second for 
thousand “a spectacular accomplishment 
that does not fully meet contest 
rules” 


John Woodman Higgins Redesign Award Winner for 1961 


ey Padus 














Ou? t 0002 Diam 


John Woodman Higgins 
Redesign Award... 





Primarily, this award is made for 
an unusually capable substitution of 
a stamping for a part or assembly 
made by other methods. The judges 
may make the award on the basis 
of originality in design of the stamp- 
ing or the tooling. 

For 1961, the award will be made 
to Emil Loeffel, tool engineer, HK 
Metalcraft Mfg Co, New York, on 
two grounds: (1) willingness to con- 
sider stamping for a piece that is 
“obviously a screw machine part,” 
and (2) successful design of a two- 
row progressive die that employs a 
new concept and also saves material. 

The part is a cup-shaped steel 
sound nut only % in. in diameter. 
Wall thickness is 0.040 in., side wall 
height is only 0.080 in., and the 
bottom radius is 3/64 in. 

Study of the drawing reveals 
stamping problems. For example: 

A combination blank and draw 
die cannot be used because the 
blanking punch will have a very 
thin wall, and the part made on such 
a die will not have a sharp inner 
radius. Nor is it possible to progres- 
sively draw, size, pierce and blank 
without forming an _ undesirable 
ridge at blanking. 











SECTION D-D No feed fingers 


No feed fingers—The strip carries the blank, then the cup, The successful progressive die 

row progressive die. Blanking punch and push-off pin eliminates need for feed fingers, and 

to concentrate pressure at periphery of blank when there is no connection between the 

strip. At last station the floating sleeve is level with the cup (which must be shallow) and 
strip. 

Therefore, the part can be blanked 

and returned to the strip, then 
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win 1961 stamping awards 


drawn and returned to the strip, 
then pierced, sized and returned to 
the strip. Parts that are smaller 
than the blanked hole can be trans- 
ferred from station to station by 
the strip itself. 

This method has its limitations, 
but it can be employed for a num- 
ber of jobs which are either stamp- 
ings now, or could be stampings— 
because the prohibitive cost of 
second operations is eliminated. 


Die features 


Pierce and pilot stations establish 
the feed. Then the correct diameter 
is blanked and pushed back into 
the strip by pads A and B. In the 
next station, the blank is formed 
into a cup and is again pushed back 
into the strip. The cup is then pushed 
to the next station by the strip, 
which is held above die level by 
pins C. 

At the piercing and sizing station, 
means are provided to “float” the 
cup down into the chamfered die 
bushing. At top stroke, the cup lies 
somewhere within the blanked open- 
ing in the strip and rests upon a 
floating sleeve that is level with the 
die opening. 

With ram movement, the floating 
sleeve is pushed down in timed re- 
lationship to the sizing sleeve. The 
latter does not actually touch the 
cup at this stage, but leaves it free 
to move sideways and adjust itself 
to the chamfered die bushing. 

Finally, when the floating sleeve 





History of Award... 





Seven years ago the John Woodman Higgins Redesign Award 
was established by the Worcester Pressed Steel Co., Worcester, 
Mass, to highlight the economics realized by substitution of 
stampings for castings, forgings, plastics and screw-machine 
parts. Winners have saved their firms over $3 million to date. 
Their accomplishments were summarized by Carter C Higgins, 
president of the donor firm, in an article “The Case for Stamp- 


ings,” (AM/MM—April 18 ’69, pII1). 








bottoms, the sizing sleeve reduces 
the cup height by 1/64th, the form- 
ing punch sets the radii, and the 
piercing punch pierces the central 
hole. Two limit switches are con- 
nected in parallel and timed so that 
the press shuts down if two cups 
are caught in the sizing station. 


Special award... 


Until this year, stove and range 
tops have always been supplied with 
separate burner bowls and trim 
rings. The industry has been forced 
to pierce openings for the bowls, 
because no one has been able to 
draw wells in a panel without 
wrinkling the connecting material. 

Samuel Jacobowitz, tooling super- 
visor, Welbilt Corp, Maspeth, N Y, 
now has a one-piece top in produc- 
tion. The panel has four drawn 


No wrinkles—Despite “locked” draws, four burner wells are drawn in a Welbilt 
range top without producing wrinkles. The Special Award recognizes an accomplish- 
ment long sought in stove and range industry 


American Machinist/Metalworking Manufacturing + March 20, 1961 


wells, each with an annular ring 
that replaces the trim ring. 

Result: costs are at least 65% 
less than for multi-part construction, 
and the appearance of the new range 
top is a strong selling feature. 

The Committee voted a Special 
Award to Jacobowitz in recognition 
of a spectacular accomplishment that 
did not fully meet the contest rules. 
Before the new tooling was com- 
pletely developed, he “played it 
safe” by making sand-cast aluminum 
prototypes, intending to go into 
production of a die-cast, one-piece 
top if necessary. 

Three dies are set up in a 300-ton 
mechanical press with 60 x 144-in. 
bed area. The first die draws the 
four wells with plenty of radius at 
bottom and top. The second die 
defines the bottom of each well and 
produces an annular rim that simu- 
lates the replaced separate trim 
ring. The third die trims and pierces. 
Production is about 350 pieces/hr. 

The dies are designed for the most 
severe case—drawing enamelling 
iron with 0.002% carbon content 
without rupture. Metal for the draws 
is borrowed from the surrounding 
sheet. Thinning of the 0.049-in. stock 
amounts to 0.004 in. 

Numerous problems of press tool 
design and setup had to be solved. 
The pressure pins must be level, 
and they are checked to 0.001 in. 
Die faces must be parallel. A patent 
application will be made on tooling 
and method. 

The 25 x 33 x 0.049-in. blank is 
roller-coated with dry film lubricant 
(water soluble and no fat content) 
to a thickness corresponding to 125 
mg/sq ft. The only scrap occurs 
when a sheet of enameling iron re- 
veals a flaw at the first draw. e 


127 





Flame cutting for the small shop 


How to do a big job with a 
small tooling cost. That's the 
prospect offered by this group 
of simple flame-cutting tech- 
niques that require minimum 
equipment and take up only a 
small amount of floor space 


By Clement F Brown, production 
and methods engineer, Downingtown 
Iron Works, Inc, Downingtown, Pa 


For heavy cutting and fast metal re- 
moval, few methods can even ap- 
proach the inexpensive process of 
flame cutting. It can produce accu- 
rately cut pieces in a wide variety of 
shapes—at low-cost and low operator 
fatigue. 

With flame cutting, steel plates far 
beyond the capacity of any shear can 
be cut cheaply, and when the work- 
piece is large or cumbersome, port- 
able equipment can readily be moved 
to the work. It’s this portable, gen- 
eral-purpose equipment that often 
proves especially useful in the small 
or medium-sized metalworking shop, 
whether the shop is engaged in job- 
bing or production work. 


Hand torch 


Most any shop can find good use 
for a hand cutting torch. Finish cut- 
ting, rough cutting large pieces of 
stock prior to machining, mainte- 
nance operations, scrapping opera- 
tions—these are a few of its applica- 
tions. 

With the aid of metal templets, an 
operator can cut holes and shaped 
parts to a surprising degree of ac- 
curacy. Often, he can remove large 
amounts of stock cheaply, leaving 
just enough material for machining. 


Portable line-cutting machines 


One of the least expensive pieces 
of mechanically guided equipment is 
the portable cutting machine. These 
machines usually weigh about 50 
pounds and mount a single blowpipe, 
though a second is sometimes added. 

This device, guided by lengths of 
steel track, makes straight cuts with 
either perpendicular or beveled 
edges. Attach a radius bar, and the 
same machine cuts circles of any rea- 
sonable size. It can also be set up for 
cutting off or beveling, with the ma- 
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Even the hand torch can do accurate cutting with the help of a metal templet that 
locates the hole and guides the torch movement 


chine operating on a fixed track or 
path. 

For cutting heavy bar stock, burn- 
ing is considerably faster than pow- 
er sawing methods. Abrasive cutting 
is also fast,’ but flame cutting can 
easily handle heavier stock than the 
usual abrasive cutoff machine can. 

When the workpiece dimensions 
are not critical, many cuts can be 
made with acceptable accuracy and 
surface finish, eliminating the need 
for finish machining. Average toler- 
ances of + 1/16 in. can be held with 
relative ease (up to 3-in. stock); 
tighter tolerances of + 1/32 in. are 
often possible with added care. 
Closer tolerances than these should 
not be expected. 


Cam-guided shape-cutting 
machines 


These machines can cut rectangles, 
circles, and practically any irregular 
shape within their cutting range— 
which is usually ample for the aver- 
age shop’s requirements. They come 
in several standard models and vari- 
ations. 

Some are semi-stationary; can be 


moved but are better suited for mov- 
ing the work to the machine. Others 
are fully portable and can easily be 
moved to the work. 

Torch-guiding techniques also 
vary. Many of these machines work 
with a magnetic tracing roller that 
operates against the edge of a steel 
cam. Others have a spring-loaded 
guiding head that operates against 
relatively inexpensive plywood or 
Masonite templets. 

The cams for the machine shown 
on p129, lower-left, are made of %-in. 
steel. Regardless of the cutout shape, 
all these cams have one common fea- 
ture: the centerline through the cam 
is located at a prescribed distance 
from the center of the mounting post 
—the same distance for all. 

This dimension is the same as the 
distance from the mounting post to 
a line across the front faces of the 
base. Therefore, only the centerlines 
of the desired cut have to be laid out 
on the work. The front faces of the 
base are then placed on one center- 
line, and the pointer, which is aligned 
with the mounting post, is placed on 
the other. 
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Portable machine rides tracks to cut a series of straight lines 
for irregular pattern, can cut straight or beveled edges. When 
equipped with a radius bar, it can cut circles 


Setup is simple here because centerline of cam is aligned 
with front faces of base. Special casters make machine more 
portable; pointed ends of wing screws lock it for cutting 


The same machine serves to illus- 
trates how a few minor alterations 
can increase the versatility of semi- 
stationary equipment. First, the 
three casters, mounted on angles, 
were added to the machine’s base to 
assist -in moving from spot to spot 
and in locating precisely on the cen- 
terlines. 

Second, pointed wing screws were 
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Beam-ty 


installed in tapped holes in the base. 
By screwing these down until they 
exert a light pressure against the 
plate surface, the machine is kept 
from shifting after setup. 


Wider range machines 


Beam-type machines are limited 
only by the width of the area they 
can cover (usually about 3 feet). 
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Magnetic wheel is attracted to steel-plate cam: as wheel ro- 
tates, it follows contours of cam and guides torch through in- 
tricate cut. Other machines may have spring-loaded heads 


pe machine can make cuts over fairly large surfaces. 
Tracer wheel rides track for straight cuts; operator guides it 
for contours or uses metal cam for large orders 


For length, they can cut any prac- 
tical distance with additional sec- 
tions of rail. The machine can be 
set on a stationary table as shown 
here, or it can be mounted right on 
a larger workpiece. 

The tracing end of the beam is mo- 
tor driven, and when cutting straight 
lines, the tracer wheel runs in a 
grooved track. Circles are made 
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Flame cutting . . . 


either by attaching a radius bar to 
the wheel or by following a paper 
templet manually. 

When cutting irregular shapes, the 
operator has to “steer” the tracing 
wheel along the outline of a paper 
templet. These templets are usually 
laid out on manila paper, and al- 
lowances have to be made for the 
width of the kerf. 


Paper templets wear out 


Though the paper templets work 
well for short runs, they have cer- 
tain disadvantages for high-quantity 
production. The close concentration 
required for “steering” causes a fair- 
ly high operator fatigue. Too, the 
templets must be replaced frequently 
because of wear from the serrated 
traced wheel. 
However, if the cutout is not too 
complex, a grooved metal cam can 
be made without difficulty. The figure 
at right shows a track cam for a pro- 
duction lot of 1-in.-thick steel] links. 
The paii, also shown, is 3% x 9 in. A oer 
later operation calls for drilling a “sealer 


pair of 1 1/32-in. holes on 5%-in. Metal cam (lower) guides tracer wheel of beam-type machine for production runs, 


centers. saves wear and tear on paper layouts and on operator who would otherwise have to 
guide tracer wheel manually around the contours of the layout 


Simple tooling technique 


We made both ends of the cam by 
cutting a %-in.-deep circular groove 
in a piece of %-in. plate and then 
cutting the plate into two halves. A . . 
5/0b ts. qheeve e0ithgeruite the Flame cutting data for mild steel 
serrated tracer wheel to operate nein 
properly, and e diameter of 3% in. Plate Cutting Operating Pressure (psi) Consumption (cfh) 
allows for burning kerf. Thickness (in.) Speed (ipm) Oxygen Acetylene Oxygen Acetylene 

The piece is split with a 1/16-in. “ 20 30 50 9 
saw cut and tack-welded to a base 19 30 5 12 
plate—correctly spaced by two 
straight sections of track. These sec- 7 3 

4 
14 





17 


40 

tions are % x 1-in. flat steel bar with 15 40 
a 5/64 x 1/8-in. groove milled down 14 50 
their length. 13 60 

Note the clearance cut at the junc- 12 “ 
tion points (in the straight sections). 
This allows the guide wheel to enter 10 50 
freely from the circular to the 50 
straight track section. 45 

Cams of this type can operate suc- 60 
cessfully if the minimum diameter 
does not restrict the guide wheel’s * 
action. On smaller diameters, the 
operator may have to guide the wheel 
around the arc manually to keep it 
from climbing out of the groove. (1) All figures given are average recommendations. Many factors—plate 
Usually, though, this problem can be temperature, surface cleanliness, cutting tip size, cut configuration, etc 
overcome by grinding a small radius —have a bearing on specific recommendations. 
on the leading edge of the guide 
wheel. (2) Variations in oxygen operating pressures (while consumption shows a 

There are other kinds of burning continued rise) are related to increased cutting tip size. 
equipment, of course, some of them 
quite elaborate. However, because of (3) Acetylene operating pressures are largely a function of torch design. 
their special purposes or their high rather than plate thickness. 
cost, they do not warrant serious 
consideration for the small shop. e 
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Two pieces per cycle—Duplex fixtures for simple 
parts eliminate an index head. Pulley-block cast- 
ing is put into right-hand side of fixture to produce 
two counterbored holes, then transferred to left- 
hand side of fixture for hole in inclined boss. When 
fixture is filled at both positions, one complete part 
is produced in a 1-minute, 15-second cycle 


Tooling for turret drilling 


Turret drilling has captured the spotlight as a faster, less 
expensive method of making holes. Here are recom- 
mendations for work-positioning devices and tools for 
five basic categories of machining problems 


By Arnold Charlat, consultant, 
Machine Tool Division 

Brown & Sharpe Mfg Co. 
Providence, R I 


New tools for turret drilling, such 
as positioning tables, are fast taking 
the inaccuracy out of hole making. 
Up to now, hole making—whether it 
be drilling, tapping, counterboring, 
reaming, or a combination of these 
methods—has depended for position- 
ing upon box jigs with guide bush- 
ings. 

But box jigs have their drawbacks, 
For example, most of the work cycle 


is consumed in sliding the jig from 
spindle to spindle of a gang drill, or 
in getting the tool to enter the guide 
bushings without bending or break- 
ing. 

And because accuracy of hole lo- 
cation and squarenesse depend upon 
the guide bushings, tool life can be 
shortened as much as 90% if the tool 
and bushing abrade. Use of multi-di- 
ameter carbide tools is impractical, 
because of the excessive breakage 
which occurs if the tool axis and the 
bushing are misaligned. 

Such shortcomings can be mini- 
mized by turret drilling, in which 
all spindles of the turret drill come 
accurately to the work, and work 
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movements are short (equivalent to 
hole-center distances). 

It is now possible to use position- 
ing tables, which have an accuracy 
of movement to less than 0.001 in., so 
as to eliminate guide bushings alto- 
gether: Or if guide bushings are 
used, to extend tool life tenfold— 
simply because accurate positioning 
minimizes abrasion between tool and 
bushing. 

To get maximum turret drilling 
efficiency, a tool designer must give 
full consideration to rapid, accurate 
work positioning, and to work orien- 
tation. These considerations are es- 
sential in setting up a proper tool 
sequence for the turret. Some others: 


Avoid guide bushings 

Most jobs permit a 0.005 in. vari- 
ation in true position of holes. A 
drill can be expected to maintain 
position accurately within this toler- 
ance when: (a) the tool is properly 
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ground and sharp, (b) the drill is 
started on a smooth clean surface 
square to the tool axis, and (c) the 
material (such as a casting) is not 
sO porous that the tool will drift. 

Improvement in accuracy of hole 
location can be achieved with short 
rigid spotting tools or the use of a 
boring bar to correct location, if the 
extra time can be tolerated and a 
guide bushing remains undesirable. 
It is better to specify multi-diameter 
tools than to use multiple slip bush- 
ings. 

Advantages of avoiding guide 
bushings: easy chip removal, in- 
creased tool life, greater possible 
depth of hole, more efficient use of 
coolant, greater rigidity (from use 
of shorter, stiffer tools), and mini- 
mum clearance problems in indexing 
from one tool to another. 

Of course there are circumstances 
when a guide bushing must be used: 
e When the drill must start in a 
rough cast surface. 

e If a cored hole is to be corrected 
with a core drill. 

e If the tool is not square with the 
work. 

e If a pilot support cannot be used 
when hollow-milling a hub. 

In all such instances, bushing 
length should be 1% times drill di- 
ameter. Space should be provided 
between the bushing and work equal 
at least to that of the drill diameter, 
so as to permit escape of chips. Al- 
ternatively, practically no space can 
be left—so that chips aren’t trapped. 


Use of tools 


Multi-diameter carbide tools, if 
properly ground, are well suited to 
turret drilling, because the work is 
rigidly and accurately positioned. 

Hollow mills should be supported 
by a pilot, if practical, or by a guide 
bushing. 

End mills should always be bush- 
ing-supported. 

Acorn dies should be set up in the 
same way as taps. 

Combination drill reamers are ef- 
fective on through holes if the toler- 
ance is + 0.001 in. 

Subland drills cost little and effect 
substantial savings in production 
time—should be used to the fullest 
possible extent. 

Half-round or fluted drills should 
be used for spotting easily machined 
materials, and as multi-diameter 
drills for brass. Straight smooth 
holes can be produced in brass with 
high accuracy—frequently eliminat- 
ing need for reaming. 

Boring bars should be used only 
when a guide bushing is not desir- 
able, as when the machine has pow- 
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Circular positioning ng On 5 section of table is moved about until tapered lo- 


cating pin enters the de 


hole in the hole-location plate. Dowel pins in wear 


plate register fixtures or tooling accessories with relation to the location hole 


er feed. The hole is first roughed 
with a standard or core drill, leaving 
0.005-0.015 in. for the boring bar to 
clean up, is then reamed for accurate 
sizing. 

Bore reamers should be used on 
short through holes, so that the tool 
can be short and rigid. 

Roller-burnishing tools are used 
after reaming to size a hole and im- 
prove its finish. 

Recessing and grooving tools vary 
so widely in design that they should 
be used according to manufacturers’ 
recommendations. 

Coolant should flood the work, es- 
pecially if carbide tools are used. 


Positioning Tables 


Two types of positioning tables are 
used with turret drilling machines: 
manually operated, and numerically 
controlled. 

Manually controlled tables, are 
low in cost, easy to set up and ex- 
change. A pattern of holes on the 
underside of a hole location plate 
conforms exactly with the pattern of 
holes to be produced in the part. The 
hole-location plate can be round for 
small work, rectangular for large 
parts. In either case, the basic prin- 
ciple of operation is the same. 

The table consists of a movable 
portion (which rides freely over a 
predetermined area on ball-thrust 
bearings), a hole-location plate, an 
air-operated locking pin to align the 
table with the machine spindle for 
each operation, and a base fastened 
to the machine table. 

To use the table, the operator de- 
presses a lever to move from one 
hole center to another, sliding the 
movable portion of the table to the 
approximate hole center for the next 
operation. A locking mechanism then 


precisely locates the work, when the 
pin enters the hole in the underside 
of the hole-location plate. 

Tape-controlled tables are power- 
operated in two coordinates by ball- 
bearing leadscrews and can be posi- 
tioned to +0.0005 in. 

Index heads give considerable flex- 
ibility to turret drilling—especially 
for spacing holes in a bolt circle. The 
index head is used as a table in a 
horizontal plane when drilling holes 
in the face of a part, and vertically 
when drilling them radially. 

In both applications, circular work 
is held in a 3-jaw chuck or collet 
chuck. If an irregular workpiece is 
to be oriented to present more than 
one surface to the drill spindles, the 
index head is fitted with a suitable 
fixture. 

Concentric bolt circles are easily 
drilled with an index head and po- 
sitioning table. The hole-location of 
the table is machined with one loca- 
tion hole for each bolt circle. 

If power-operated index heads are 
used, the index motion must be in- 
terlocked with turret retraction. If 
indexing is under operator control, 
careless or accidental power index- 
ing may seriously damage the ma- 
chine spindle. 

Trunnion fixtures will orient work- 
pieces that cannot be handled con- 
veniently on an index head. If an in- 
dex head is mounted on a trunnion 
fixture, work can be oriented in two 
axes. And if this combination is ap- 
plied to a positioning table, complex 
workpieces and hole patterns can be 
handled. 


Tooling method sheet 


Only through a detailed analysis 
is it possible to set up the best se- 
quence of operations to produce a 


American Machinist/Metalworking Manufacturing + March 20, 1961 





Bushing plate—When hole centers must 
be held to close tolerances (+0.002 
in. or less), it is advisable to use a 
bushing plate. The special trunnion- 
type fixture is set up on a 3-in. posi- 


Holes at two levels—Two series of bolt holes are produced 
at levels 3% in. apart. One hole-location plate is used for 
three different workpieces. In the operation shown, one hole 
in upper circle is in line with one hole in lower circle. When 


this location is found in the plate, the hole is drilled and 
tapped. The other holes are obtained with a Hartford spacer. 


tioning table 


Six holes in lower circle are likewise produced with the aid 
of the hole-location plate and the Hartford spacer 


production part with minimum 
movement and tooling expense. Eight 
steps are involved: 

e List all required tools. 

e Attempt substitution of combin- 
ation tools consistent with cost, 
availability and tool cost per 
piece. 

Develop logical tool sequences 

in groups of six operations (six 

is the maximum number for any 

one setting on the turret drill- 

ing machine). 

Decide the order of use of these 

tool groups—according to loca- 

tion points, intersecting holes, 

and dimensional relationships 

between groups of holes. 

Select workholding methods. 

Sketch the fixture. 

Work up a “Tooling Method 

Sheet.” Entries on the form 

should list: 

(a) Turret stations 

(b) Work performed at each 
station 

(c) Number of holes on which 
work is performed before 
indexing 


(d) Spindle speed and feed at 
each station 
(e) Time estimate in seconds for 
each operation 
(f) An allowance to cover in- 
dexing time, work position- 
ing and orientation, spindle 
advance and retraction, and 
loading and unloading the 
work 
(With experience, the estimated 
total production time should come 
within 10% of the actual time). 
e Estimate costs of fixture, hole- 
location plate and other needed 
equipment for the job. 


Basic machining problems 


Any sequence of six or fewer tools 
to produce a part falls into one of five 
basic categories: 

(1) A single-hole, no work move- 

ment required 

(2) Multiple holes on one side of 

the work and in a common 
plane 

(3) A single bolt circle 

(4) Two or more bolt circles on 
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the same side of the work, and 

(5) More than one hole — more 

than one side of the work. Here 
work orientation is required. 


Single-hole locations 

If a drill bushing is not needed, 
only a simple, inexpensive fixture is 
required. In such cases, the fixture 
should have a setup block with a ref- 
erence pin or hole, which can be in- 
dicated to zero before clamping the 
fixture. If the fixture contains a guide 
bushing it can be indicated to zero. 


Holes in a common plane 
Two basic groups of work fall into 
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Tooling for turret drilling 


ee - 
— 


‘Three tooling elements—When 
provided, 


10% x 12 in. positioning table, 


another category of turret-drilling 
jobs: 

(1) “Flat plate,” which is relative- 
ly thin and reasonably uniform 
in thickness, and 
Complex castings or other con- 
structions involving widely 
varying configurations. 

The latter involves rigid clamping 
without distortion, and tool lengths 
and interferences caused by varia- 
tions in elevation of the surfaces be- 
ing worked. 

A decision on whether to use a 
manual or a numerically controlled 
table hinges on several factors: 

e Number of parts per run. (Eco- 
nomics may favor a tape-con- 
trolled setup for a _ short-run 
job.) 

Number of holes in any plane. 
(Cost of a location plate in- 
creases with the number of 
holes. Overall cost of tape con- 
trol may well be less.) 

If a work movement is confined 
to a single plane, it is well suit- 
ed to tape control. 
Adaptability to automation va- 
ries with plant needs and the 
amount of capital that can be 
tied up. The low cost of simple 
fixturing should be balanced 
against capital investment for 
tape-control equipment. 

If a manual: table is selected, a fix- 
tufe plate should be considered if 
a number of similar parts are to be 
processed. The hole-location plate of 
such a table is provided with two ref- 
erence points, to which the hole pat- 
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No fixture—If there isn’t time to build fixtures, a rectangular positioning table, two 
vises and an end stop can be used for positioning a shaft to machine a series of related 
holes. Brown & Sharpe puts 11 bottom holes in a 1% in. shaft with an 0.080 in. case, 


without guide bushings, and within 0.003 in. of true position. Time: 10 minutes per 
shaft. Originally, the shop made four shafts per day on a miller 


“se 


tern is related. These same reference 
points, or pins, can also locate a fix- 
ture plate. Thus, the part is readily 
superimposed on the hole pattern 
provided for it. 

If more than one part can be han- 
dled by the same fixture, it is pos- 
sible to superimpose the fixtures on 


face of the boss. (right) Hartford spacer is indexed 90°, and 
trunnion fixture rocked backward 45° to work on a single hole. 
Other operations are done 
planes. No box fixture is required—only a faceplate-type fix- 
ture and a hole-location plate 


after indexing in one or more 


-/ | 


rien 


Ey Sh 


the several hole patterns required— 
without creating confusion for the 
operator. 

If parts have clean flat sur- 
faces, the operator may have diffi- 
culty in learning the hole pattern. In 
such cases, a rubber stamp or stencil 
will guide him. e 
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Pick the right 


PAINT for the job 


A quick guide to surface preparation, selection, applica- 
tion, and drying of paints for such varied uses as mass 
production of appliances and repainting of machine tools 
—along with a handy reference chart (see next page) 


By J E Spector, vice president, Sun Chemical Co 


Improvements in paint have come 
thick and fast in recent years. And 
while today’s paints have color re- 
tention, adhesion, and a life expect- 
ancy far beyond those of, say, 20 
years ago, it is also true that they 
have become highly specialized. As 
a result, the prospective user is con- 
fronted with a bewildering array of 
epoxies, alkyds, and synthetic-resin- 
base paints—to say nothing of clean- 
ing compounds, primers and the like. 

But because today’s paints are tail- 
ored to the job as never before, they 
have opened up entirely new fields 
for painted metals. Concrete, stone, 
wood, and even stainless steel have 
given way to painted metal in many 
applications. 

Which paint for which job? On the 
following page is a chart that not 
only answers this question but gives 
recommended surface cleaning meth- 
ods, primers, preferred method of 
application, drying and/or baking. 


Surface preparation 


No single paint has yet been de- 
veloped which protects any metal 
surface. Some paints, for example, 
will stand a lot of banging around, 
yet will break down quickly if ex- 
posed to ocean spray. Some paints 
are resistant to water, while others 
would scarcely last through one hard 
rain. One type of paint may be the 
best choice for the original finish on, 
say, a refrigerator, but an entirely 
different type may be more suitable 
for repainting the refrigerator. 

Selection of the right paint is only 
the beginning, however. Surface 
preparation and drying methods can 
be equally important. Even the most 
experienced manufacturer of origi- 
nal equipment sometimes comes a 
cropper in the selection and appli- 
cation of paint. 


For example, one manufacturer 
who couldn’t make paint stick to his 
stampings found that faulty ventila- 
tion was introducing oil-laden air 
from a machining department into 
the painting area. 

Another found that the painted 
surface of his products deteriorated 
rapidly out of doors. Reason: he had 
failed to apply a base coat of rust- 
inhibiting paint. 

Surface preparation is the basis for 
any successful painting job. Here, 
two primary precautions must be 
taken: (1) that the base metal will 
retain the paint, and (2) that the 
surface is clean at the time of paint- 
ing. 


Tips on repainting 

This does not always mean that 
every last visible remnant of old 
paint must be cleaned off a machine 
before applying the new, when re- 
painting a piece of industrial equip- 
ment. On the contrary, in this in- 
stance it is preferable to abrade the 
old surface with a wire brush, steel 
wool, or a file to give the surface 
“tooth” to hold the new paint. A 
blow torch is definitely not recom- 
mended, but sometimes when a sur- 
face is curved, it must be hand- 
abraded with abrasive cloth or even 
sandblasted. 

Repainting calls for a thorough de- 
greasing of the surface just before 
painting, not a few days before. 


Choosing a paint 

First consideration in the selection 
of a paint, whether for mass produc- 
tion of such items as appliances, au- 
tomobiles, machine tools or what 
have you—or for repainting equip- 
ment—is surface. 

For example, a machine tool re- 
quires a coating which is flexible, 
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does not break readily, and which is 
virtually immune to penetration of 
oil and water. Phenolated alkyd 
paints are recommended for this. 

Machine tools obviously require a 
far different kind of paint than, for 
example, a metal wall clock, where 
finish is more important than dur- 
ability. And end products which 
must withstand even more abuse than 
machine tools, or are subject to high- 
ly corrosive environments, need still 
another type of paint—rubber-based. 

Whatever the paint, it is essential 
that it go over a primer coat with 
which it is chemically harmonious. 
If a primer and top coat are chem- 
ically hostile to each other, the finish 
will break down quickly—as the top 
coat lifts away from the primer, or 
in other words, peels off. 


The epoxies 


Cost, of course, enters into the se- 
lection of the right paint for a given 
job. This is especially true with 
epoxies, which while they achieve a 
highly adhesive surface that is im- 
pervious to bad climatic conditions 
and most corrosives, are expensive. 

They also must be mixed on the job 
(although epoxy ester paints are 
modified with oil to eliminate this) 
and tend to harden quickly in the 
mixing pot. For these reasons, the 
end use should be worth the extra 
cost and the added inconvenience of 
mixing. 

The chart on the following pages 
is perhaps applicable to 90% of all 
problems of applying paint to metal. 
It is, however, a basic guide. Special 
problems, especially those involving 
high production painting, should be 
carefully worked out with paint 
manufacturers’ representatives to in- 
sure maximum surface life, ease of 
application, and minimum cost. 

(See chart on next page) 
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Staff function—but with line authority. Under this setu 
Master Projects Control Group can break bottlenecks and take 


the 


effective action when trouble occurs. Both verbal and written 
reports on any project’s progress go to the division manager 


This “Task Force” gets things done! 


Production bottlenecks, red tape, and excessive costs go 
sailing out the window when Lear, Inc’s six-man “Task 
Force” pitches in on a tough contract—cutting across es- 
tablished engineering and production levels 


By George H DeGroat, 


associate editor 


What is the best way to control— 
from contract stage to delivery— 
really complex orders, when volumes 
are low and runs are short? 

One solution: Create a “project 
control” team and give it the au- 
thority to do these tasks: 

e Eliminate production 
neck 

e Keep tabs on costs at any stage 

e Keep management posted on the 
progress of projects 

@ Most important of all, see that 
projects are finished on time 

This setup works beautifully at the 
Instrument Division (Grand Rapids, 
Mich) of Lear, Inc. Here a six-man 
task force has the authority to cut 
across all levels to get things done. 

The group operates as a staff func- 
tion reporting directly to the division 
general manager but has line au- 
thority. It gets into the picture at the 
very outset of any major project, 
when contract requirements are be- 
ing discussed, and follows the project 
through until the goods are ready for 
delivery. 

The organization chart (above) 
shows how the group operates as a 
staff function. On the opposite page, 
a typical engineering and produc- 


bottle- 
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tion schedule shows how the task- 
force team rides herd on critical 
projects, from contract go-ahead to 
completion. 

Why a project team? 

In the past, conventional proce- 
dures at Lear were good, but officials 
realized they would not be good 
enough for the future. Demands for 
greater precision were on the rise, 
and the company’s products (espe- 
cially those built under defense con- 
tracts) were becoming much more 
complex. 

Too, management knew that it had 
to eliminate time losses and ineffi- 
ciencies in transitional stages be- 
tween getting a contract, designing 
and engineering the project, and 
manufacturing and assembling the 
components. Today, for instance, 
some projects cover as many as 600 
components; the old way of doing 
things simply would not work now. 
From a study of these problems came 
a “master project control” system, 
headed by a group of six men—all 
of them experienced in engineering, 
design, tooling, and manufacturing. 

This team does not attempt to cover 
every job in the plant, but concen- 





trates on controlling critical projects 
that are really complex. When the 
number of these projects is excep- 
tionally large, other specialists are 
assigned, on a temporary basis, to 
the group. 


Fast action possible 


Although integrated with conven- 
tional production-control systems at 
Lear, the new system permits effec- 
tive, immediate action not possible 
with the ordinary methods. The team 
can approach key personnel in all 
plant areas to plan and review proj- 
ects, define problems, fix responsibil- 
ity, and measure progress. 

As a result, it can outline any num- 
ber of projects to the division man- 
ager in detail, or single out one par- 
ticular project from hundreds for 
discussion. Top management thus 
receives regular reports simply and 
easily, from one man, rather than 
having to hold lengthy meetings, or 
call in several people from several 
departments. In a company that 
makes a wide range of products— 
including complicated control sys- 
tems for aircraft and missiles—these 
up-to-date reports are of extreme 
value to management. 
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ENGINEERING AND PRODUCTION SCHEDULE 








ALL — ATTITUDE 
REFERENCE SYSTEM 








CONTRACT GO-AHEAD 





DESIGN SPECIFICATIONS 

RED LINE DRAWING RELEASE 
ENGINEERING MODEL 

BLUE LINE RELEASE TO PRODUCTION 
MODIFY MODEL TO BLUE LINE 
QUALIFICATION 

PRODUCTION PLANNING 
PROCESSING 

TOOLING AND TEST EQUIPMENT 
FABRICATION 

ASSEMBLE AND TEST 


DELIVER 














A REPORT cate 


Scheduling problems in engineering and production are chart- 
ed as they occur, so that steps can be taken to solve them. Here 
a design problem was spotted in the engineering model late in 
April. This delayed designing by three weeks (item 2), but 


Planning projects 

At the first notice of contract go- 
ahead, the project-control team be- 
gins its work, by studying the re- 
quirements for a project. Then, to 
ensure realistic scheduling and to 
uncover potential bottlenecks, the 
group discusses the project with de- 
sign engineers. Here they talk 
about costs and design schedules, as 
well as problem areas and any other 
factors that may affect project plan- 
ning. 

From these conferences comes the 
entire engineering schedule, from 
preliminary to final design drawings. 
Schedules are set up for each stage 
of this work, and get checked reg- 
ularly. If they are not maintained, 
the reasons for lags are discovered 
early, so that the team can provide 
whatever help is necessary. And in 
every instance, the group has the 
authority to go right to the heart of 
the matter, and to correct any con- 
dition that affects the project sched- 
ule in any way. 














' 
PROBLEM FIRST SPOTTED HERE. SOME 
OF THE SUB-ASSEMBLY DESIGN RELEASES 
WERE NOT GOING TO MEET THE DESIRED 
QUALIFICATION REQUIRE MENTS 


1 








~~. 3. SOME TIME COULD BE PICKED UP IN 
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5. PRODUCTION PICKED UP LATE RE- 
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V RESCHEDULED 


Beis) BEHIND SCHEDULE 


In all other phases of the project, 
the team follows the same procedure. 
There are pre-planning conferences 
with tooling and manufacturing peo- 
ple, and with assembly, inspection, 
and testing groups. Here, too, real- 
istic schedules are set up and care- 
fully watched. 

The “Engineering and Production 
Schedule” reproduced here shows 
the various project stages over which 
the team rides herd. Notice that a 
problem spotted in the “Engineer- 
ing Model” stage, about one-third 
through the project, was later cor- 
rected by making adjustments, so 
that delivery dates could be met. 

Close tabs are kept on costs, too. 
Forecasts are made, showing com- 
plete details, on engineering, sched- 
uling, production, assembly, inspec- 
tion, testing, and any other cost area. 


Solving bottlenecks 


Wherever problems arise, the 
group moves in to eliminate them. 
If suppliers of materials, tools, or 
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CF meinen COMPLETION DATE 


some of the lost time was regained by partial instead of full 
releases to production (item 3). Item 5 details procedure fol- 
lowed to put project back on schedule. All critical projects in 
the company receive this close attention 


parts do not make expected deliver- 
ies, the reasons for the hold-ups are 
determined, and the team takes ap- 
propriate action. If manpower, time, 
or even money is short in manufac- 
turing, assembly, inspection, or other 
areas, steps are taken to relieve the 
situation. 

In short, once schedules have been 
set up, nothing is allowed to inter- 
fere with them. And the project-con- 
trol team also monitors estimated 
costs for all phases of a project. Thus 
the project manager is aware, when 
costs do not reflect normal activity, 
that work has been held up. More- 
over, he also knows that, when costs 
go beyond normal, trouble has oc- 
curred. 

Thanks to this close control, noth- 
ing about a project gets overlooked, 
because careful overseeing detects 
trouble areas at once, so that plans 
can be made to handle them. And 
because the team has the authority 
to break up any bottlenecks, it can 
act swiftly and decisively. e 
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Patents—a technical gold mine! 


By J R Paquin, supervisor 
Tool & Die Design Dept 
Cleveland Engineering Institute 
Cleveland 


Too few engineers take the time and 
trouble to look into existing or pend- 
ing patents when starting a new 
project, and because of this either 
come up with a design or product 
that has little to recommend it, or 
with an infringement. 

A little patent research can go a 
long way. A solid background on 
related patents—their origin, devel- 
opment, and present status—can be 
highly rewarding. And such infor- 
mation is easily available. 

The U S Patent Office has probably 
the greatest collection of engineering 
information ever assembled, classi- 
fied for easy access. Here, in 2,600,- 
000 U S patents and 157,000 design 
patents, are the fruits of countless 
hours of research, development and 
invention by many men and many 
good minds. 

Contrary to popular belief, it 
doesn’t take a trained patent lawyer 
to unearth related patents, nor to un- 
derstand their contents. True, a 
patent is a legal document, but its 
two most important sections (Part 
1—purpose of the invention, and Part 
2—structure and method of opera- 
tion) are readily understandable, 
while Part 3—legal claims—can be 
ignored in a search for information. 
And liberal and complete illustra- 
tions, plus detailed descriptions make 
a patent easy to understand with a 
little practice. 

A search for patents in a particular 
field of interest involves four steps: 


1. Classification manual 


A copy of the “Manual of Classi- 
fication of Patents” is available from 
most public libraries, or may be ob- 
tained by writing the Superintendent 
of Documents, U S Government 
Printing Office, Washington 25, D C. 
Price: $6. This large, looseleaf book 
lists all patent classes and subclasses. 

All patents, other than design pat- 
ents, are classified under 346 main 
groupings, called “Classes.” These 
are identified by number and title, 
for example: 

“Class 1, Nailing, Stapling, and 
Clip Clenching.” But obviously this 
class (and all classes, for that matter) 
contains far too many patents for 
quick and easy searching. For this 


140 





NAILING AND STAPLING MACHINES 
Book 


Staple forming and setting 
Staple setting 


Box 


Blank assembling 
Wire bound 
Tables 
Assembling and nailing 
Nail forming and driving 
Staple forming and driving 
Nail driving 
Nail feeding 
Tables 
Staple setting 
Basket and barrel 
Staple forming and setting 


Shoe 








Ete. 





Heel plate attaching 
Fastening heels to shoes 
Crosshead ond turret 
Crosshead 








Subclass lists occupy most of the “Manual of Classification of Patents.” This portion 
of a page on “Nailing and Stapling Machines” shows how the subclasses divide the 


main heading into minute parts 


reason, each class is broken down 
into a number of “Subclasses.” Ex- 
ample: 

“Class 1, Nailing, Stapling and Clip 
Clenching—Subclass 43, Lath and 
Shingle Nailing.” 

In this manner, all fields of knowl- 
edge are broken down into small, 
easily researchable units. There are 
44,000 subclasses in all. Thus when 
the two or three subclasses that cover 
a particular subject are found, only 
a relatively small number of patents 
need be studied to obtain complete 
information. 

Design patents are classified in 
much the same way—with 93 main 
classes, each identified by title, num- 
ber and the prefix “D” to denote 
design patents. These main classes 
are in turn divided into subclasses for 
more specific aspects of a design. 
Example: 

“Class D-1, Advertising—Subclass 
3, Card Racks and Receivers.” 


Using the indexes 

On page XII of the “Manual of 
Classification of Patents” is a listing 
of the 346 Classes—arranged by divi- 
sions of the Patent Office that ex- 
amine them. There are 70 such divi- 
sions in all. 


On page XXIII of the Manual, the 
Classes are arranged in numerical 
order, and on page XIX they are ar- 
ranged alphabetically. 


2. Classification bulletin 


Next step, after determining which 
Class you are interested in, is to or- 
der the “Classification Bulletin” for 
that class from the Patent Office. The 
cost is nominal. These bulletins elab- 
orate on the subclass information in 
the “Manual of Classification,” where 
only bare titles are given. These 
Bulletins also point to patents of in- 
terest in other classifications. 


3. Subclass lists 

Then, as the next step in research- 
ing patents, copies of “Subclass Lists” 
for each subclass in which you have 
an interest may be ordered from the 
Patent Office. These typewritten lists 
(Cost: 20¢ per sheet) give the num- 
bers of all patents in each subclass. 
By selecting those patents you want, 
you can avoid the danger of buying 
patents useless to you, even though 
they are in the same subclass. 


4. Ordering the patent 
Next, examine the actual patents at 
the nearest library which is a depos- 
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311985 500 go 
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538782 5387853 


622768 


334121 506397 


S62930 570604 
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696761| 743328| 760137) 





790147 798381 811851 824503 





958431 











919734 








_859S26| S6eer?. i. 
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980192! 1137915 | 1355278 | 1468922 





| 1469449 | 2299709 | 
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| 
| 
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A patent subclass list (see Step 3) gives all the numbers of 


ee can examine the actual patents at a library 
the patents in the subclass at time of issue. Armed with those designa 


as a patent depository 





itory for patents (See listing on this 
page). Check off those needed for 
your files and order the patents di- 
rect from the Patent Office by title 
and patent number. Printed copies 
of any U S patent cost 25¢ each (post- 
age free), and design patents are 10¢ 
a copy. 

Payments may be made in several 
ways: Postal money order, certified 
check, or with 25¢ coupons issued by 
the Patent Office in books of 20 for 
$5, or 100 for $25. Postage stamps 
will not be accepted in payment. All 
inquiries should be addressed to the 
Commissioner of Patents, Washing- 


Libraries containing collections of patent copies 


Albany, N Y University of State of New York 
*Atlanta, Ga Georgia Tech. Library 

Boston, Mass Public Library 

Buffalo, N Y Grosvenor Library 

Chicago, Ill Public Library 

Cincinnati, Ohio Public Library 

Cleveland, Ohio Public Library 

Columbus, Ohio Ohio State University Library 
Detroit, Mich Public Library 


ton 25, D C. A separate letter should 
be written for each inquiry. 


Other patent services 

It pays to keep up with new patents 
in your field. This can be done by 
consulting the last page of the week- 
ly Patent Gazette, which is available 
at most public libraries, or a sub- 
scription may be ordered. 

As another of its services, the Pat- 
ent Office will forward you patents 
soon to be granted in subclasses re- 
lating to your subject. A deposit must 
be made, and there is a charge for 
this service. Details are available 
from the Patent Office’s Patent Copy 
Sales Branch. 
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*Kansas City, Mo 
Los Angeles, Calif 
Madison, Wis 
*Milwaukee, Wis 
*Minneapolis, Minn 
Newark, N J 

New York, N Y 
Philadelphia, Pa 
Pittsburgh, Pa 
Providence, R | 

St. Louis, Mo 
Toledo, Ohio 


* Collections incomplete 


Linda Hall Library 
Public Library 
State Historical Society 
Public Library 
Public Library 
Public Library 
Public Library 
Franklin Institute 
Carnegie Library 
Public Library 
Public Library 
Public Library 











Suction pump aids in slot sinking 


Licking EDM electrode distortion 


By Dean T Wall, planning engineer, and Daniel Strack, instrument maker, 
Special Materials Shop, Argonne National Laboratory* 


The narrower and deeper the cut, 
the greater the problems. This state- 
ment—-true for almost all types of 
cutting—is especially germane to 
EDM (electrical-discharge machin- 


ing). 


* Argonne National Laboratory is operated by the 
University of Chicago for the U S Atomic En- 
ergy Commission 


Here a critical problem is electrode 
distortion, caused by the heat that 
builds up when gases and eroded 
metal particles are trapped and can- 
not readily be carried away by the 
coolant. Consequently, cutting rates 
are low, and electrodes must be 
changed frequently. 

At Argonne National Laboratory, 
we have devised an effective way to 


d 


For roughing out precision slots, seven electrodes feed vertically into the work. Suc- 
tion pump (rear) pulls out gas and eroded metal particles through a plastic tube. 
Suction is produced by action of six rollers (on periphery of pump rotor) against the 
tube. See cover for horizontal-feed finish-machining setup 
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overcome this handicap: Use a suc- 
tion pump to draw the coolant past 
the electrodes. In the machining of 
narrow precision slots (described be- 
low), suction flushes gas and metal 
particles away from the cutting 
area much more efficiently than na- 
tural or pressure flow of the dielec- 
tric coolant. 

The suction pump speeds up the 
operation, reduces the cost of pro- 
ducing the slots, and simplifies the 
job of holding tolerances on the 
workpieces. 

Electrode distortion had always 
been a problem in the machining 
of neutron chopper rotors (see 
sketch). Built for research, the solid- 
section rotor has 2-in.-long slots 
(tapered from 0.45 in. down to 0.15 
in. wide) in both natural-uranium 
cores and the K-Monel outer ring. 
(For a detailed discussion on ma- 
chining the first of these rotors, see 
AM—Aug 12 57, p105.) 

From the beginning, heat distort- 
ed the electrodes during horizontal 





Outer ring 
(K -Mone/) 
10" dia 





Center core 
| (Notura/ 
Uranium) 


5 
23 do 





/ntermediate 
core (Notura/ 
Uranium) 

6" dia 











Neutron chopper rotor has center and 
intermediate cores of natural uranium, a 
K-Monel outer ring. In all three compo- 
nents, sets of seven tapered slots must be 
machined 


American Machinist/Metalworking Manufacturing * March 20, 1961 





feeding to rough and finish the slots. 
To machine the slots, we adapted : : 
an Elox M-500 vertical-spindle ma- neg — 


Plostic hose to peristattic pump 


chine for horizontal cutting opera- 
tions. A servo-motor drive, with ap- 
propriate gearing, was added to the 
table leadscrew, and these were con- Plastic manifold 
nected to the regular vertical feed 
controls. 
To precisely locate the flat 65-35 
yellow-brass electrodes, we devel- A- Slots first were rough cut 
oped special holders and guide fix- to depth of tin. with 
tures. The coolant-electrolyte was 2-in-wide electrodes 
piped to two pierced holes, mounted 
horizontally above and below the 
electrode plates at the front end of 
the guide block. 
Despite the extreme care we took 
in making setups, and in selecting 
electrode plates, the plates warped. . B-Next 1+" wide electrodes, 
Cutting rates were low and electrode brass baffle plates,and a plastic 
change frequent. a suction manifold were positioned 
Recently we received an order to Se <7 
make a second rotor, of slightly dif- ; 
ferent design. Remembering the ~ jhe electrode first 
electrode problem, we made a criti- - position -end of cut 
cal review of the original slot-ma- 
chining tools and setup. From our 
research came a new technique 




















Plastic manifold 

Slots roughed vertically 1g electrode, . 

First of all, we decided to rough second f-Plastic hose 
out the slots in the solid workpieces C~Second roughing cut fed veo 
vertically, instead of horizontally 1q electrodes 4 below % : 4 Second brass 
When a blind slot is sunk vertically, level cut with 2° electrodes bottle plate 
gas produced by the cutting arcs ’ 
rises from the workpiece and car- : 
ries with it some of the eroded par- I 
ticles of metal. The cutting rate 
therefore is faster than with hori- 
zontal slot-sinking. 

Under the original technique of 
sinking the slots horizontally, the 
rising gas is trapped, and the fluid /4a' electrode, 
coolant cannot displace it. More- second position- 
over, the transfer of heat from this end of tut 
hot gas (and the effect that it has on a 
the electrodes) increases as _ slot 
depth increases. 

Finishing cuts, for slots already 
roughed through the three work- 
pieces, preferably are made horizon- 
tally, because horizontal setups are : ‘ 
easier to locate precisely. Too, be- Plastic manifold 4 
cause slots have already been roughed ; ———~ 14 electrode, 
through the workpieces, it is a sim- E-Third roughing cut fed vb Ir PONS 
ple matter to flow coolant through lq electrodes through z SVE stort of cut 
the slots during finish-machining. of metal to depth =" below [2 . 

Roughing the slots vertically elimi- level cut previously : 
nated long Lucite guide fixtures, with 14 "electrodes r Flan Sp ord 
which is the original setup main- ie plate 
tained slot straightness when rough- 


ing from the solid in a horizontal di- : : : 
rection. Thus electrodes could be First four roughing cuts are outlined 4a 


shorter—3 to 4% inches, instead of 7 here. Suction pump pulls gas 
inches long—and therefore cheaper. and eroded metal particles from 
: cutting area. F -Then electrodes and manifold 
Making electrode plates This procedure is followed until were repositioned, and longer 
As in the original setup, electrode slots are cut all the way through brass baffle plates were 
plates (seven of them for each set the workpiece : inserted for fourth roughing cut 

















D -Then electrodes and manifold 
were repositioned,and longer 
brass baffle plates were inserted 









































Electronic distortion . . . 


of slots) were of 65-35 yellow brass 
and Muntz metal (60-40 brass), in 
the form of annealed commercial 
sheet. When these sheets were rolled 
in the ANL shops, thickness had to 
be accurate within 0.0005 in. and flat- 
ness held within 0.002 in. throughout 
the entire electrode. To minimize 
warping caused by work hardening, 
thickness reduction during rerolling 
was held to less than 10%. 

Rolled to the required thickness, 
the stock then had its edges sheared, 
and electrode plates were machined 
to the specified shape and dimen- 
sions. Then, clamped between heavy 
steel plates, they were heated to 575 
F and held at that temperature for 
four hours before being cooled in the 
furnace. Finally, the electrode plates 
were sorted for flatness and accu- 
racy; warped plates were either re- 
worked or discarded. 

For the new chopper rotor, we de- 
vised a simpler way to hold the seven 
electrodes required for each opera- 
tion. Precision spacer blocks (ground 
parallel at the thickness needed to 
maintain electrode center distances) 
were assembled with the electrode 
plates in a clamp-type steel holder. 
Then we mounted the holder in the 
collet chuck on the end of the ma- 
chine spindle (see photo). 


Trial cuts 


The most difficult EDM cuts, in any 
of the three rotor parts, were the 
four sets of roughing cuts in the wall 
of the K-Monel outer ring (10-in. 
OD, 6-in. ID). At first, we attempted 
to cut the full 2-in.-long slot by 
plunging 2-in.-wide electrodes into 
the ring. But this setup was not suc- 
cessful after the depth of cut was 
more than about % in., even when 


the dielectric fluid (transformer oil) 
was pumped through hose lines into 
the cutting area around the electrode 
plates. 

Next we tried using 1%-in.-wide 
electrode plates, oscillating the ma- 
chine table slowly back and forth 
% in. with the servo motor. The ob- 
ject here, of course, was to cut the 
2-in.-long slots while feeding the 
electrodes down vertically. Here, on 
each side of the slots, the coolant was 
pumped down in seven streams. But 
this procedure was slow, because the 
metal particles could not be ade- 
quately washed out of the slots. 


The final cuts 


The final procedure combined, with 
refinements, features of the first two 
attempts. With the addition of the 
suction pump, and a series of brass 
baffles that helped the pump suck 
out gas and metal particles, we had 
a distinct improvement over the 
original EDM setup. 

This procedure was so successful, 
in fact, that we used it to complete 
partly roughed slots on the K-Monel 
outer ring, also for rough-cutting all 
slots in the two natural-uranium 
core sections. Later, it was adapted 
for assisting the slot-sizing opera- 
tions during horizontal machining. 

The six sketches on page 143, to- 
gether with the following descrip- 
tion, show how we machined the 
slots: 

First, 2-in.-wide electrodes sank 
the slots to a depth of % in. Then a 
set of 1%-in.-wide electrodes, posi- 
tioned on the end of the machine 
spindle, was located to cut at one end 
of the previously cut slots. 

To provide baffles within the slots 
already sunk, we inserted brass shim 


stock (0.003 in. thick and % in. wide), 
folded longitudinally upon itself and 
then opened to about twice the slot 
width. To leave a space at the elec 
trode cutting edges that would per- 
mit gas and metal particles to be 
sucked away, we made the brass 
shim % in. shorter than the slot 
depth. 

A Lucite plastic manifold, ma- 
chined to cover the ends of the seven 
slots, was connected by a plastic hose 
through a peristaltic-action pump to 
the machine’s table tank. 

In operation, the suction pump 
drew the coolant down around the 
electrodes, past the baffles, and into 
the manifold. This action efficiently 
drew gas and eroded metal particles 
from around the electrodes while 
they cut the slots deeper. With the 
new setup, we could sink the slots 
another % in., increasing stock re- 
moval by a factor of ten, before ac- 
cumulated metal particles slowed the 
operation. 

Next we reversed the assembly, 
inserted longer baffles, and cut the 
other ends of the slots deeper—% in. 
more than at the end of the first cut. 

We continued this procedure until 
slots were cut entirely through one 
side of the K-Monel ring. Then we 
repeated the process for the inter- 
mediate core and the center core, go- 
ing all the way through the latter. 
Here all slots were rough-cut 0.010 
in. undersize on width, before we 
changed setups for horizontally siz- 
ing the slots to required taper and 
dimensisons. 

Suction-pumping for slot-roughing 
was so successful that we made up 
plastic manifolds that would permit 
using the same pump during final 
horizontal sizing work. e 





Skin milling thin magnesium sheet 


chine operators are equipped with 
special shoe covers, respirators, and 


Boeing engineers have licked the 
problems involved in the mechanical 
milling of sheet magnesium. With 
magnetic tape (numerical control) 
and simple safety measures, they 
have adapted a skin mill to cut 
small, intricate patterns in missile 
engine strut skins safely and eco- 
nomically. 

Previously, chemical milling had 
been the only safe, practical method 
of manufacturing the skins, but Boe- 
ing’s new mechanical process has 
cut costs by $283 a missile and elim- 
inated much of the explosion and 
radiation hazard of thoriated mag- 
nesium shavings or grindings. The 
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automated process has also cut pro- 
duction times and reduced another 
previous drawback of the mechan- 
ical milling process: human error. 


Halves set-up time 


Missile engine strut skins are now 
in full production on the company’s 
Kearney and Trecker skin mill at 
Seattle, Wash. The vacuum chuck 
allows 16 parts to be placed in posi- 
tion at one time, cutting set-up time 
in half. The two cutter heads, one 
describing a mirror image of the 
numerically controlled cutter, are 
cooled during milling by a spray- 
mist emulsion of oil and water. Ma- 


protective overalls; one operator 
keeps the cutting area clear of shav- 
ings with periodic blasts from an 
air hose. Samples of the air and 
dust around the mill have shown 
that the danger of radioactivity is 
negligible. Fire protection and fire 
fighting equipment is installed on 
or near the machine as an added 
safety measure. 

With these precautions and the 
advantages of numerical control, 
Boeing feels that machine milling 
of thoriated magnesium now offers 
no special problems. 
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NEW... 


basic machine tools 


and growing. Plants like the Shengyang No. 
heavy machinery plant (above) produce lathes and many other 


OLD . . . but still growing. People’s Commune machine shop 
in Hopei Province is typical of many small shops throughout 


the mainland of Red China 


Red China—a study in contrasts 


By John Yamaguchi 
AM/MM Tokyo Bureau 


Is the Red Chinese metalworking in- 
dustry as advanced as some of the 
machine tools that Peking “show- 
cases” would indicate? Or is the in- 
dustry better typified by the many 
backyard machine shops scattered 
throughout the country? 

The wide disparity in quality of 
products and in the size of the plants 
that produce them is partly the re- 
sult of one of the policies set forth 
for the government’s second five-year 
plan (1958-1962). Mao Tse-tung, at 
the outset of the program, stressed 
the “co-existence” of large and small 
shops; the result has been the simul- 
taneous development of large, rela- 
tively up-to-date plants, on one hand, 
and the continuing spread of small, 
backyard machine shops, on the other. 

Other features of the plan included 
the transfer of 80% of some 880 
plants from central government to 
local government control, and the 
establishment of seven “economic co- 
operation” districts. 

Each of the seven districts, says 
the 1958 issue of the Peking Govern- 
ment’s “The Machinery Industry,” 
must have basic industry such as 


machine tool shops, power plants, 
heavy machinery shops, mining ma- 
chine shops, motor and electric ma- 
chine shops, chemical plants, farming 
machine shops, meter and ball bear- 
ing shops. In addition, each district 
must build general machinery shops 
housing 1000-ton hydraulic presses. 
And most of the plants and shops 
must be self-supporting, except for a 
partial supply of materials from 
neighboring districts. 

These “must” projects apparently 
got the second five-year program 
rolling, because Peking Radio said 
late in 1958 that Red China depended 
upon foreign imports for 80% of its 
machinery in 1957, 40% in 1958, and 
would import only 20% in 1959. 


Imports from Russia 


Much of the machinery imported 
by Red China came, of course, from 
the Soviet Union. The 1956 and 1958 
Trade Almanacs of the Soviet Union 
report that Red China imported 2.99- 
million rubles worth of machinery 
from USSR in 1955, 2.93-million 
rubles worth in 1956, 2.18-million 
rubles worth in 1957, and 2.54-mil- 
lion rubles worth in 1958. 

Japanese observers say that the 
Red Chinese would have imported 
more Russian machinery had it not 
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been for the Peking Government’s 
payments problem and the high price 
and poor quality of the Russian ma- 
chinery. 

“The Machinery Industry” went 
even further, predicting that Red 
China would be self-supporting to 
the extent of 90-95% in machine 
tools, 86% in cast-iron machinery, 
80% in wrought-iron machinery, 95% 
in gages, and 100% in grinding mate- 
rials by 1962. 

How these predictions are turning 
out is still unknown. Peking Radio 
has been strangely silent on the state 
of industry since the beginning of 
1960. 


1962 goals 


The National Economic Planning 
Committee set aside 70% of the total 
1959 capital investment of $5.2 billion 
for the machinery industry. It set 
1962 targets for machine tool produc- 
tion of 60,000 to 65,000 units. Other 
1962 targets include 30,000 to 40,000 
tons of mining equipment; 1.4- to 1.5- 
million-kilowatt power plants; 100,- 
000 to 120,000 tons of aluminum in- 
got; 1.05- to 1.2-million tons of steel 
ingot (already said to have been sur- 
passed in 1959); 5- to 6-million tons 
of petroleum; and 19- to 21-million 
tons of coal. e 
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Field repair slashes downtime 





First aid for a giant bearing 


By Dana A Regillo, 


Lincoln Laboratory, 
Massachusetts Institute of Technology, 
Lexington 73, Mass 


Traditionally, major repair of the 10- 
to 13-foot-diameter bearings used in 
large antenna systems has involved 
complete bearing removal and dis- 
assembly. Bearing removal and rein- 
stallation have often been so exten- 
sive and so intricate that the antenna 
has been put out of operation any- 
where from four to ten weeks. 

But now, engineers at MIT’s Lin- 
coln Laboratory have twice succeed- 
ed in overhauling a 10-foot-diameter, 
four-point-contact bearing, fully as- 
sembled in its housing, with a down- 
time of only 10 to 12 hours. 

The bearing contains 92 two-inch- 
diameter balls on a 115-inch ball 
pitch diameter—with 23 ball sepa- 
rators. The races are 8660 steel, the 
ball material 52100 steel. Total bear- 
ing weight: 2600 pounds. 

An accuracy of 0.006 inches in both 
roundness and flatness must be held 
during installation. This single bear- 
ing takes all operational loads for a 
120-foot-long, 20-foot-high rectan- 
gular reflector, which rotates out- 
doors at up to 5 rpm. 

In this particular bearing, the balls 
clicked audibly after many hundreds 
of hours of operation. Engineers in? 
spected the fixed outer race by feel- 
ing it with their fingers, found a 
large damage spot on the lower path. 


Analyze damage 


Damage was further inspected 
with a special (90° periscope) bore- 
scope and a miniature probe-exten- 
sion light. Weekly photos taken 
through the borescope over a 30-day 
period showed slight, but positive, 
retrogression. Because the borescope 
field was smaller than the damaged 
area, a mosaic of about seven photos 
was assembled to show the damage. 

Most critical damage: A deep ver- 
tical “cliff,” which showed progres- 
sive decay as loaded balls repeatedly 
traversed from the smooth raceway 
to the mottled area. A plaster cast 
of the damage was made from a bees- 
wax impression, for thorough study. 

Bearing repair called for eliminat- 
ing the cliff, tapering the undam- 
aged ball path leading to it, and 
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Repair procedure on 


grinding out the entire damaged area. 
Extensive downtime could not be 
tolerated, so the job had to be done 
without disassembling the bearing. 

To prepare the bearing for the op- 
eration, the inner race was rotated 
until the separator-ball configuration 
provided maximum space between a 
ball and separator leg at the dam- 
aged area. 

The reflector structure above the 
damaged area was jacked up just 
enough to relieve the load on the five 
balls in the separator. Then the two 
retaining crossbars on the separator 
were removed, allowing the sepa- 
rator to be raised % inch. This ar- 
rangement gave the machinists about 
four square inches to work in—some- 
what similar to that in surgery. 

The entire area was thoroughly 
cleaned and degreased, then was 
completely sealed off from the rest 
of the bearing. This was done by 
first covering the surrounding area 
with Tac-cloth, and then with Dux- 
seal, a pliable putty-like sealant, 
which absorbed the machining grit. 

Dual mirrors (a small rectangular 
mirror and a dental mirror) per- 
mitted the machinists to see what 
they were doing. Light was provided 
by an Eder-lite, a miniature probe- 
extension lamp previously used in 
photographing the damage. 

Corrective machining involved get- 


outer bearing race 


ting the balls into a “no load” condi- 
tion. This was done by smoothing 
out the rough area, and by tapering 
its leading and trailing portion, so as 
to allow the balls to enter and leave 
the area with a gradual load tran- 
sition. 


Simple tools 


Machining was done with an SS 
White No. 725 FlexArm and a No. 7 
dental hand piece driving an 0.5- 
inch-diameter polishing sphere at 
3400 rpm. Before working on the 
bearing, the machinists practiced on 
samples of 8660 steel. 

Because of cramped quarters and 
frequent pauses for cleaning away 
the grit which covered the light, mir- 
rors and work area, the job was ardu- 
ous and time-consuming. The ma- 
chinists worked in 20 min. shifts. 

With the work area thoroughly 
cleaned, the separator reassembled, 
and the antenna load applied, a ran- 
dom ball placed over the center of 
the repaired area could be freely 
moved 5% inch—the desired “no load” 
condition. Tests at 5 rpm and wind 
speeds of 25 to 30 mph showed satis- 
factory operation. 

Several months later, the inner 
race was repaired in the same way. 
Since then (and that was thousands 
of operation hours ago) the bearing 
has been trouble-free. e 
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Under or on the surface of the earth, in the air or in outer space, tance of screw threads in our modern world, and equally hard to 


screw threads are vital to man’s ability to live, move or work. Strip imagine generating internal screw threads efficiently without taps. 


If you use either standard or specially designed taps for products on 
which men’s very lives depend, can you afford to use any but the best? 


his inventions of screw threads and he would return to a village 
handicraft existence. Yes, it would be hard to overstate the impor- 


USE TAPS WITH CONFIDENCE, USE GREENFIELD TAPS G© RE ENFIELD TAP & DIE sacenricio, mss. 
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Why Kearney & Irecker chose 
8-channel punched paper tape input 


The Kearney & Trecker Milwaukee-Matic is a remark- 
able tool even without numerical control. With NC, it’s 
close to revolutionary. This automatic multi-machining 
center permits fast, economical small-lot manufactur- 
ing with minimum planning, far less lead time and 
dramatic reductions in tooling and inventory costs. 


One major key to Milwaukee-Matic efficiency is the 
input. Kearney & Trecker picked 8-channel punched 
tape for reliability, durability, accuracy. And one thing 
more: ease of preparation on the Friden Flexowriter®. 
The Flexowriter has a standard typewriter keyboard. 
The operator (any competent typist) prepares a visual 
proof as she makes the tape. The machine parity-checks 
each code automatically. And finished tapes can be 
double-checked (or quickly duplicated) by running 
them back through the Flexowriter’s reader. 


Along with Kearney & Trecker, the great majority of 
machine tool manufacturers have already standardized 


CIRCLE 258 READER SERVICE CARD 
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on 8-channel punched tape input. Take it from them: 
punched tape is the best NC input. And in punched 
tape, Friden is the leader. 


THIS IS PRACTIMATION: Friden is the world leader 
in tape technology and the practical application of the 
automation it makes possible. For full information, call 
your local Friden Systems Representative. Or write: 
Friden, Inc., San Leandro, California. @ s001 emoen me 


rriden 


Sales, Service and Instruction Throughout the U.S. and World 
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O Laminated Plastics and Fiber—IV 


By John T Bishop, production manager, Continental-Diamond Fibre Corp, Newark, Del 


As shown in Parts I, II, and III, 
conventional equipment and 
methods are satisfactory for most 
machining operations on lami- 
nated plastics and fiber. The same 
can be said for cutoff, grinding 
and forming operations. Practical 
tips are: 

Sawing 

Nothing does a better sawing 
job on either laminated or vul- 
canized products (where toler- 
ances are not critical) than a 
standard woodworking bandsaw 
with 5 to 8 points per inch, oper- 
ating at speeds up to 9000 fpm. 
The bandsaw should always be 
used for curved cuts and for 
straight cuts on thick materials 
(up to 10 in. thick). 

Use a circular saw for cutting 
thin material. For close tolerances 
and smooth, straight edges, the 
saw should be 1/16 to % in. thick 
and hollow-ground without set. 
The saw should have 4 to 8 teeth 
per inch. 


Glass-Base Laminates 


If over %-in. thick, such lami- 
nates should be circular-sawn 
only. Carbide-tipped blades are 
preferred, but bonded-abrasive 
cut-off wheels or diamond cut-off 
wheels also do a good job. Air 
jets or liquid coolants should al- 
ways be used with this equip- 
ment. A bandsaw with a skip 
tooth is normally used for irregu- 
lar cutting of glass-base mate- 
rials. 

A health problem can some- 
times be created by the sawing of 
glass-base laminates. If any vol- 
ume of this work is done, an 
adequate dust-collecting system 
is recommended. 


Sanding 


up to 2000 fpm are used. Very 
close tolerances can be obtained 
with such equipment. 

Wet grinding keeps the work 
surface free of imbedded grit and 
prevents the resin from softening 
and loading the abrasive wheel 
or disk. 

Centerless grinding is done at 
speeds of about 900 sfpm with 
silicon-carbide wheels. 


Punching, Drawing, Forming 


Both cold and hot punching 
techniques are employed, depend- 
ing on the nature of the laminate. 
Standard punch presses are used 
with progressive, compound or 
other suitable dies. Clearances 
between punch and die are much 


less than those used in punching 
metal. When working to close tol- 
erances, cold punching is prefer- 
able because of the thermal con- 
traction which occurs when the 
heated laminate cools. For hot 
punching a temperature of 120 F 
for 30 sec usually provides the 
necessary pliability, although 
some laminates require softening 
temperatures as high as 300 F. 

If hot work is to be done, 
proper shrinkage allowances must 
be made. For instance, a piercing 
punch for 1/16-in. material should 
be 0.002-in. oversize. 

Some laminates have thermo- 
plastic properties which permit 
them to be drawn and formed, or 
“postformed”, by heating and 





Bandsaw Practice for Laminated Plastics and Fiber 
Saw Speed: 4000-5000 fpm 





Type of Part In. 


Width 


Thickness 
In. 





Irregular 
Disks up to 5 in. 
Disks over 5 in. 


Strips and Blocks 


0.037 
0.037 
0.037 
0.042 





* Skip tooth 














Saw Speed: 


Circular-Saw Practice for Laminated Plastic and Fiber 
3000-3600 rpm 





Material 


Type Thickness 


Thickness Per In. 





Sheets: 


Both laminates and vulcanized 
materials can be sanded with 
standard woodworking or metal- 
working equipment at speeds to 
2000 fpm. Sanding is performed 
either dry or wet. Surface sand- 
ing is done on a drum-type ma- 
chine using abrasive papers, the 
grit ranging from 40-240. Speeds 


(Paper & Fabric) 1/16 1/16 Carbide or HSS 
ad Ye 3/32 ” 
Diamond wheels or 
Carbide 


“ “% 3/32 a 
“% Carbide 

under 1 in. 1/16 Carbide or HSS 
over 1 in. 3/32 ” 


Glass 1/16 1/16 
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HOB TWO 
FOR THE PRICE 
OF ONE 


By switching to a lead-treated steel, Thor Power 
Tool Company cut the cost of these idler gears in 
half. Aristoloy 4620 (leaded*) provided high strength 
with excellent wear and shock resistance qualities. 
On gear cutting operations, machinability jumped 
from 35% to 66% (of B 1112). And there was a 
marked improvement in surface finish 

If you would like to know more about the pro 
duction economies of lead-treated steels possible 
on hobbing, broaching, milling, and particularly 


d - 
. automatic machining operations, write today for 
LEADED STEELS CATALOG. Or call your nearest 
/ Copperweld representative 
i 1} al *inland Ledioy Liceme 
J BUIPOTO Gl coprpeRrweLp 
»J 


SJISSR) STEEL Company 


ARISTOLOY STE VISION 5) 4008 Mahoning Ave. Warren, Ohio - EXPORT: Copperweld Steel international Co, 225 Broadway, New York 7, WN. Y. 


vd 
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O Laminated Plastics and Fiber—V 


then placing in a cold mold while 
the heated resin cools. Forming 
molds can be made from almost 
any material (hardwood, plastics, 
aluminum, steel, etc.). Various 
heat sources are used, including 
infra-red lamps, electric ovens, 
and immersion in hot baths. 
Either hydraulic or pneumatic 
presses may be used. 

Vulcanized fiber is permanently 
formable with proper application 
of moisture, heat and pressure. 


The fibers of the material “flow” 
when all three of these agents 
are applied, then take a perma- 
nent set as the heat and pressure 
“cook” out the moisture. 


Shearing 


Laminated. plastics or vulcan- 
ized fiber are cut to size on stand- 
ard guillotine-type, metal-squar- 
ing shears or by using a rotary 
shear. This method is suitable for 
most paper-base grades up to 


1/16 in. thick. Fabric and glass 
base grades can be sheared up 
to % in. thick and vulcanized fiber 
up to % in. thick. 

On thicker items and harder 
grades, shearing can be accom- 
plished if the material is heated 
to 200—250 F. Heat is applied by 
use of hot plates, ovens or infra- 
red lamps It might be pointed 
out that greater variations in di- 
mensional stability are obtained 
when hot shearing is used. e 


Maximum Thickness of Laminated Plastics and Fiber 


for Cold and Hot Punching 





MIL 
Specification 


Thickness, In. 
Remarks Cold Hot 





G-5 
G-6 
G-7 
G-10 
G-11 
N-1 
GPO-1 


MIL-P-78A 


MIL-P-3115B8 


MIL-P-3115D 


MIL-P-15035B 
MIL-P-8655A 
MIL-P-15035B 


“ 


MIL-P-8059A 


”“ 


MIL-P-15037B 
MIL-P-997B 


“ 


MIL-P-18177B 


“ 


MIL-P-15047B 


Lowest cost grade. Fair punching quality 3/32 

Very good punching qualities. Hot punch for intricate parts 3/16 

Best paper base punching qualities. Warm punch for intricate »arts 

Good mechanical & electrical properties for general use—good hot punching 

Good mechanical & electrical properties. Use for intricate shapes—hot punch 

Poorest paper base grade for punching. Good electrical properties 

High electrical properties. Warm punch for intricate shapes 

Good hot punching quality 

Medium-weave fabric base. Good punching qualities 

Medium-weave fabric base. Good hot punching 

Postforming grade. Excellent punching quality 

Fine-weave cotton-fabric grade. Best fabric grade for punching 

Good hot punching fabric grade 

Melamine fabric grade. Poor punching quality 

Asbestos paper base. Poor punching quality 

Asbestos fabric base. Fair punching quality—rough edges 

Glass fabric—phenolic grade. Good heat resistance & good electrical properties. 
Difficult to punch 

Glass fabric—Melamine grade. Fair punching quality 

Fair punching quality 

Glass fabric—silicone grade. Fair punching quality 

Glass fabric—epoxy grade. General-purpose. Good punching quality 

Flame-retardant grade. Good punching quality 

Good punching quality 


Fair punching quality—abrasive on dies 





1. Cold punching refers to room temperature of 75°F—100°F. 
2. Hot punching refers to range of 225°F.—300°F. 

3. Warm punching refers to range of 130°F.—175°F. 

4. All glass fabric grades are abrasive and cause fast tool wear. 
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A TU RIVITOR 


on your production line 


means higher production 


T-J Rivitors and Clinchors are designed, engi- 
neered and manufactured to conform and 
operate efficiently on today’s high-speed pro- 
duction lines. For whatever your product... 
if it demands a fastening assembly procedure 
...a T-J riveting or clinching machine adds 
to its high quality standards by their ability 


f 


CLINCHORS CYLINDERS 
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CUTTING TOOLS 


rate...lower unit cost! 


in providing long, rugged service-free life. 

Many standard designs to choose from . . . 
or a T-J can be custom designed for your exact 
requirements. Write Tomkins-Johnson, 2425 
W. Michigan Ave., Jackson, Mich., today. Ask 
for Rivitor and Clinchor Bulletin No. 646 or 
Clinchor Bulletin No. 555. 


4 CES cinta 


JACKSON, MICHIGAN 
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Best Year 


THE LOWEST unemployment in the 
U S was in 1906. That year only 
0.8% of the civilian labor force was 
jobless. That is also the only year 
in this century that the figure has 
been under 1%. But in that year, 
average hourly pay of factory work- 
ers was under 19¢. 

The worst unemployment was in 
1931 to 1940 when it ranged between 
14 and 24% of the labor force. All 
these facts come from a new book, 
Historical Statistics of the United 
States, Colonial Times to 1957. You 
can get it from the Supt of Doc- 
uments, U S Printing Office, Wash- 
ington 25, D C, and it will cost you 
$6. 

One depressing statistic is that in 
1900, 56% of the enrolled students 
in public schools took algebra. In 
1949, it was 26.8%. In 1890, 22.8% 
studied physics; by 1949 this had 
dropped to 5.4%. Having just fin- 
ished reviewing the article on mag- 
netic forming principles, we rather 
wish we had studied more of both 
subjects. It looks like we’ll need it 
to keep up with metalworking. 


Off Base 


A READER slaps our wrist for stating 
in a recent Spot News item that a 
gear cutting machine holds a toler- 
ance of “0.000,001 mm”. We deserve 
the slap because we didn’t intend to 
publish that claim unless the devel- 
oper (a Czech firm) could prove it to 
us. We think the firm might find 
difficulty in locating gear-inspection 
equipment capable of proving it to 
us, and by breathing hard on the gear 
we could probably throw it out of 
tolerance. The gear-cutting machine 
has some unusual features and we 
felt it was worth reporting, but some- 
body got carried away in reporting 
that claim, and it was a moment of 
aberration that let it get into print. 

We are firm believers in caution in 
reporting tolerances and we apol- 


Talking Shop 





ogize to all readers who respect mil- 
lionths of inches (and millionths of 
millimeters are even worse) and also 
to any who didn’t know enough to 
doubt us. 


Oxide Tools 


HeEre’s a recent application report on 
ceramic tools: Gear blanks of cast 
iron are being bored on the inside 
and turned on the outside in one 
operation with oxide insert tools on 
a 42-in. vertical turret lathe. The 
blanks are 40 in. OD, 7 in. wide, al- 
loyed cast iron and have been rough 
machined. 

For the finish operation the speed 
is 760 rpm, for a 800 sfm speed, feed 
is 0.062 ipr, and depth of cut is 0.015 
in. The Carboloy 0-30 inserts are 
1%-in. buttons, % in. thick, and are 
said to machine five blanks per in- 
dex, and 200 blanks per insert. 

The previous tools were said to av- 
erage one blank per index, and were 
presumably carbide. 


Safety Glass Flap 


Not TOO LONG Aco the sales talks for 
cars carried on quite a dispute about 
safety glass. Now comes a statement 
from the Automobile Manufacturers 
Assn that should put an end to the 
argument. 

Both tempered glass and lami- 
nated glass meet the requirements of 
the American Standards Assn safety 
code for side and rear windows. The 
only reason that tempered glass is 
not favored for windshields in the 
U S is that if it fractures and remains 
intact it becomes opaque. 

Cornell’s crash injury research in- 
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dicates a slight safety advantage for 
tempered glass in side windows. And 
tempered glass stands door-slam- 
ming abuse somewhat better. 

So the next car salesman we talk 
with will please refrain from telling 
us how much better whichever kind 
of safety glass he has is. 


Colvin Reports 


THE COMMENTS in this column re- 
cently about two long time readers 
—and about Fred Colvin, who is a 
longer time reader we didn’t count 
because he is our Editor Emeritus— 
brought a letter from Fred, who was 
recently in an auto accident. Those 
who know Fred will be interested in 
some excerpts: 

“I was much interested in your 
comments, having more time than 
usual to read because of a busted leg. 
I met Zonas Candee years ago in the 
Gleason shop in Rochester and I re- 
member his articles on gearing.” 

We had said that Fred probably 
looked at the wood-cut illustrations 
in the first issue of AM. Fred says 
“My father began advertising in the 
AMERICAN MACHINIST before it was 
six months old. So your remarks 
about wood-cut illustrations hit the 
nail on the head .. . My first visit to 
the office was in 1891 or 1892. It was 
then on the second floor at 96 Ful- 
ton St. 

“Now, at 93, I am waiting for a 
broken leg to get back to normal so 
I can again hit the road to keep in 
touch with new shop developments 
in machine practice. I had hoped to 
fly to Europe again this year but may 
have to wait for 1962.” e 





Practical Ideas 


Two-Track Eccentric Oscillates Work Arm in Alternate Cycles 


track, the work arm performs one function. When the 

roller traverses the large track, a different operation 

is completed. But, regardless of the position of the 

roller, no timing mechanism is required to guide it in- 

to the alternate track because the roller will trip itself 

into the next cycle only after it has entered one cycle. 
Switching \\- La ¢ ‘St As the slide enters either track it trips the switching 
atch latch by bumping against the switching latch protru- 
Are CO} sion. As the slide leaves one track it forces open the 
limit latch, and enters the next cycle by passing on the 
alternate side of the switching latch. 

Although both switching latch and limit latch act as 
track extensions for the inner and outer edges of both 
tracks, only the switching latch must be kept in the 
tripped position. So, a light compression spring, slipped 
over the pivot pin on the underside, is used to hold 
the switching latch open. 

L Kasper, Philadelphia, Pa 





The two-track eccentric can simplify your production 
line by actuating a single work arm for two different 
operations or for two variations of the same operation. 
We used this eccentric to alternately space wire strands 
at different center distances. 

As the roller slide passes through the small diameter 





Turret-Lathe Modification > = 


|O —pSec AA 
Speeds Production r= EL keuring whee 


One motion, forward with the longitudinal-feed han- | <— ry 
dle, is all that is necessary to turn, chamfer, and knur! = -.,* 
the periphery of a brass knob. This is all made possible |B jh} — “Spring hook — 
with a small modification of the cross slide on a turret 
lathe and knurling tool in the turret. {Return spring 
The modification consists of first disengaging the } 
cross-feed screw and removing the handle, then add- wn 
ing a spring in back of the slide and a rubber bumper 
at the front. A cam is affixed to the top of the slide 
which, with the help of an arm-mounted roller, acti- 
vates the slide. Once the depth of the slide motion has 
been established, a forming tool is adjusted to produce 
the correct diameter and chamfers. 
Next, a yoke, carrying knurling wheels in adjustable 
holders, is mounted vertically in the turret to avoid 
interference with the cutting tool. The yoke also car- 
ries a spring hook which catches the knob on the 
completion of the cycle to pull the work out of the 
opened collet. A 37% increase in production is the result 
of this touch of automation. 
Ivar Ost, Brooklyn, NY 
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Drafting Trick Saves Time 
Instead of guessing the distances be- 
tween parallel crosshatch lines, you 
can draw to exactly even spaces 
with this device. It’s a plastic strip 
with a machine screw threaded into 
one end. 

Place your triangle on the straight 
edge, and set the plastic strip inside 
the opening so that it rests firmly 
against the (inside) bottom edge and 
the angle to the right. Draw the 
first line, hold the triangle firm and 
slide the strip along the triangle un- 


Then slide the triangle left until it’s 
stopped by the screw, and draw the 
second line. Again slide the strip, 
then the triangle, and draw, etc. 

By drawing the line with the strip 
braced against the right side, you 
lessen the possibility of accidentally 
moving the triangle (as you might, 
if the strip were braced to the left 
while drawing). 

The adjustment screw allows for 
different set distances between lines. 

Christian A Nielsen, Madison, Wis 
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Practical Ideas 





One Step of Work Cycle Free in Automated Setup 


’ during the milling of a key seat. It is energized by a 
g switch automatically triggered when the table is raised 
to feed the work into a Woodruff-key cutter. The parts 
being machined are idler shafts made in large quantities 
in the manufacture of gasoline engines. 

Basically, the fixture is built on a mild-steel base 
with two locating keys and four slots for bolting it to 
the machine table. A V-block screwed and doweled to 
the base serves as work nest, and two strap clamps 
secure the work on either side of the cutter. 

At one end of the V-block is a stop block against 
which the work rests. And, at the other end stands an- 
other block, away from the work, carrying a standard 
drill bushing. The drill unit (a No. 20-012 Dumore) is 
mounted in a split clamp secured to the base at a dis- 
tance governed by the spindle travel. When the drill 
reaches full depth, the chuck stops just short of the drill 
bushing. 

While this fixture was made for a specific part, it can 
readily be seen that applications of this kind are prac- 
tically limitless. 

Roger Isetts, Kenosha, Wis 











Stop Cutter — Drill bushing Drill unit 


Designed to obtain a small hole in the end of a shaft 
without expending time on a separate operation, this 
fixture employs a self-contained drill unit to operate 








cause of the large diameter (6.102 
in.), penetration was impossible. 
The soft centers would give way to 
the pressure, causing the posts to 
swell and shorten. 

Better hardening penetration was 
therefore the only answer. The one 
way I could see this done was by as- 
sembling the 34-in. long posts in sec- 
tions—each being thoroughly hard- 
ened to reduce, if not eliminate, com- 
pression. Consequently, the portion 
between the mounting base and the 
heading die at the top was made up 
of disks, approximately 1% in. thick, 
which were ground parallel after 
heat treating. 

The presses used were of the three 
point tie-rod design with circular 
bolsters. In all cases, one of the tie 
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asmuch as both the crossfeed and 





Stacked Disks 
Made Strong Heading Post 


A series of steel disks, individually 
hardened, assembled, and held to- 
gether with a tie bolt, proved to 
stand up better as a heading post 
than one made of solid steel. 

This solved a serious problem in 
heading 155mm brass casings which 
were to be produced in several 2800- 
ton hydraulic presses. Heading posts 
made of a good grade of alloy steel 
were heat treated and tried; but, be- 


rods served as the fulcrum of the 
bolster which was hydraulically in- 
dexed and interlocked with the 
stroke of the press. This permitted 
a three-station setup — loading, 
heading, and unloading. 

George F Oliver, Richfield Springs, 
NY 


Micrometric Carriage Control 


Speeds Production 

Since adapting a micrometer drum 
to the carriage crank cof our lathe I 
have saved time while maintaining 
accuracy in turning and boring 
depths. True, the idea isn’t new, in- 
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compound feed on all lathes are so 
equipped. But, to my knowledge, the 
value of an indicator for longitudinal 
travel has been overlooked by the 
tool manufacturers. 

Feeling a need for this feature, 
primarily to eliminate the use of 
stops and gage blocks, I machined a 
boss to be secured on the lathe apron 
and a drum to slip over the crank 
spindle. Having marked the top edge 
of the boss with a zero and a witness 
mark, the entire periphery of the 
drum was graduated in relation to 
the movement of the carriage. 

This was done by clamping a large- 
capacity dial indicator to the bed and 
feeding the carriage against it. Each 
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movement of 0.001 in. was then 
marked with pencil on the drum and 
later engraved and stamped. A wing 
screw was provided to lock the drum 
on the spindle. 

Don’t expect, however, that the 
graduations will come out evenly, 
like 0.100 or 0.200 in. per revolution, 
as is the case with feed-screw cali- 
brations. But, as long as the gears 
and rack are in good condition, the 
movement readings will be quite re- 
liable all along the bed. 

Enrico Marchesi, Buenos 
Argentina 


Aires, 





Orea 








Circle Spotters 
Save Layout Time 


The cautious mechanic will, using a 
pair of dividers, scribe a circle 
around a carefully laid out and cen- 
ter-punch marked hole location. The 
reason for this is, obviously, to main- 
tain and preserve that location after 
the punch mark has been destroyed 
by the drill starting the hole—a fact 
well known to all conscientious op- 
erators. 

It is also well known that, though 
simple, this process takes time when 
a number of such locations have to 
be spotted. Wouldn’t it, then, be 
easier to get the same result with a 
light blow of a hammer? I thought 
so, and went about making a set of 
circle spotters like the one shown in 
the sketch. 

For each circle diameter required, 
a spotter is made with an OD of from 
Y% to % in. larger than the circle it is 
to make. One end is then recess 
bored at 30° to the diameter of the 
circle wanted, and the OD is bev- 
eled, also at 30°, to meet the bore. 
Concentric with the edge thus pro- 
duced, a hole is drilled and bored 
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deep enough to take a spring and a 
pilot pin. This pin can be a standard 
%4-in. dowel ground to a concentric 
60° point and with a flat on the side 
to accept a retaining screw. The 
business end of the spotter is hard- 
ened and drawn. 

In use, the pilot point is placed in 
the punch mark on the work. The 
body of the spotter is then pressed 
down in contact with the work sur- 
face and given a light to medium tap 
depending on the size of the tool. 
Each spotter is stamped with the 
size of circle it inscribes. 

Gerald Millerwise, 
Mich 


Sebewaing, 


Collet Blocks Simplifies 
Many Shop Jobs 


These collet blocks are invaluable in 
the tool room for milling, grinding, 
inspection, and bench work. They 
can be clamped in a milling vise, 
strapped to the table, or held on a 
magnetic chuck while gripping work 
to be indexed during milling or 
grinding. A bench hand will also 
find them handy for holding round 
work in a bench vise while hand 
working the piece. 

A set made up of two blocks, a 
square and a hexagonal, provides 
indexing to 2, 3, 4 and 6 positions. 
Each is bored precisely through its 
center to accept standard, available 





collets. And on each, both ends are 
faced; the front end to show only 
the oval face of the collet, and the 
back to expose approximately 75 to 
80% of the collet threads. Nuts, with 
OD’s less than the dimensions across 
the flats, are machined to fit the 
threads, and holes are drilled to ac- 
cept a spanner wrench. 
Ray Shoberg, Milwaukee, Wis 





Federico Strasser 
Santiago, Chile 
Won $25 for his idea: 


AN EXTRA $25 will be paid for the best Prac- 
tical Idea in each issue of American Machin- 
ist/Metalworking Manufacturing. Selection of 
the winning ideas made by a group of our 


readers. 


PAYMENT—in addition to regular rate for item 
published—will be made as soon as tabulo- 
tions are completed. The winner or winners— 
in case of a tie when duplicate prizes will be 
awarded—will also be announced in these 


pages. 


JUDGES .. . are a group of American Ma- 
chinist/Metalworking Manufacturing readers 
who select articles they prefer in a particular 
issue. This group changes entirely with each 
issue and represents a true cross-section of 
our readers. Their is pted by the 
editors, without reservatons or bias, as final 


A. Sei, 





in each case. 


Throwout Clears Die 
in the Dec. 26, 1960 issue 


REQUIREMENTS—All items appearing in the 
Practical Ideas pages are eligible. They must 
be submitted by the originator on an exclusive 
basis. Do not worry about your shortcomings 
as an author, draftsman, or photographer— 
every item will be edited in accordance with 
American Machinist/Metalworking Manufactur- 
ing standards. Readers will judge only the 
finished product—in terms of its usefulness to 


them 


WHO MAY ENTER—Anyone may enter except 
employees of McGraw-Hill Publishing Co. Inc, 
and those of its advertising agencies or depart- 
ments. Suggest to your employes that they 
submit ideas. 


HOW TO ENTER—Send all entries to: “Prac- 
tical Ideas Editor’ American Machinist/Metal- 
working Manufacturing, 330 West 42nd Street, 
New York 36, NY. 
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John Dykstra 


The all-steel closed auto 

body, one-piece fenders, die- 
building without power ham- 
mering, extruded front-axle 
spindles, air clutches for 
punchpresses, cushion beds for 
presses—these are just a few 
of the milestones in the half- 
century rise of this Dutch-born 
onetime apprentice to one of 
the nation’s top automotive 
posts—Ford Motor Co's... 


Manufacturing V,P 


It’s quite a climb from a 5¢-an-hour 
sheet metalworking apprentice to 
vice president manufacturing of Ford 
Motor Co, about as lofty a post as 
there is in Metalworking. It has 
taken John Dykstra, who started at 
14 with the old Briscoe Car Works, 
just short of half a century to do it. 

Actually, John Dykstra was born 
into the trade—the son of a Dutch 
master coppersmith. When the fam- 
ily immigrated to Detroit in 1912, 
the older Dykstra found work hand- 
crafting prototype automobiles. 

It was only natural that his son 
choose an apprenticeship under such 
an outstanding craftsman as Otto 
Groehn, and that he have his jour- 
neyman’s papers by the time his 
schoolmates were headed for college. 

Dykstra’s transition from the shop 
to a plush, picture-windowed office 
a few doors down the hall from 
Henry Ford II has produced many a 
lasting change in automotive produc- 
tion methods. 


In fact, Ford’s acknowledged 


leadership in the efficient use of plant 
and automation is in _ significant 
measure due to Dykstra’s accumu- 
lated experience. This was first put 
to use in 1947 under the direction of 
one of the greatest of them all, Del 
S Harder, at a time when young 
Henry Ford was beginning his famed 
clean sweepdown, fore and aft. 


Troubleshooter 


At that time, the affairs of Ford 
were a tangled mess—a fact which 
Ford was the first to acknowledge. 
Plants and product were obsolete, 
employee morale at the supervisory 
level was non-existent, and—most 
important—there was no system of 
cost accounting. (It later turned out 
that the company had been losing 
$9 million a month during these early 
postwar years.) 

In the 10 years that followed, Har- 
der and Dykstra supervised the di- 
rection and tooling of 24 major new 
Ford manufacturing plants. Scope 
included setting up one of the 
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world’s largest foundries, converting 
an old Model T plant in Highland 
Park to truck and tractor production, 
and building a tank plant and jet 
engine plant. 

Today, Dykstra manages to take 
such truly large jobs in his stride, 
cramming them into a 45-hour work- 
week with only an occasional brief- 
case of leftovers to take home. 

It wasn’t always that way. As an 
apprentice, his hours were 6 am to 
6 pm, six days a week. But Dykstra 
evidently thrived on them—by the 
time he was 28 he was manager of 
all stamping operations for Hudson 
Motor Car Co. 

Hudson, then rapidly expanding 
but also plagued with a lack of man- 
ufacturing know-how, bought out 
Clayton-Lambert Mfg Co for its or- 
ganization and talent, and Dykstra 
came with the package. Hudson 
made a good deal—so good in fact 
that Cadillac a few years ago pur- 
chased and renovated this same old 
plant for its stamping operations, in 
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preference to building a new one. 

Hudson was once known for its 
engineering innovations in metal- 
working, and this reputation was pri- 
marily due to Dykstra. Although it 
is not generally known, Hudson 
pioneered the all-steel closed body, 
and it was the first to make a one- 
piece fender. 

In his early years at Hudson, Dyk- 
stra initiated and developed air 
clutches for punchpresses, coming 
up with a design so practical that it 
is still in use. He also generated de- 
velopment of the Marquette cushion 
bed for presses, banishing forever 
the converted railroad car springs 
then in use in industry. 

Dykstra “firsts” 

Credit Dykstra, too, with air coun- 
terbalance springs for presses and 
for being the first to install the big, 
and then untried, Taylor-Winfield 
buttwelders. Another Hudson first: 
paper disk grinding. 

But Dykstra’s own choice of the 
biggest “first” of all was the gradual 
improvement of die-building tech- 
niques to the point where power 
hammering could be completely 
eliminated. Power hammer men, 
Dykstra recalls, “were all Danes, ex- 
cept for me, and they made $40 a day 
in the late Twenties.” 

During the depression, Hudson, at 
one time the industry’s third largest 
builder, fell on evil days. Even so, 


Dykstra and his men managed to tool 
the all-new Terraplane in about three 
months, and at a cost of only $8 mil- 
lion. Today, a similar job would take 
12 months and $80 million. Unfor- 
tunately, the Terraplane was a flop, 
mainly because of its splash lubri- 
cation of a high-speed engine. 

Dykstra stuck it out with Hudson 
until a new VP manufacturing came 
in who insisted on doing all of the 
hiring. In 1934 he quit and began his 
13-year association with Oldsmobile. 
By 1941, he was Old’s manufacturing 
manager. 

In the Thirties, Olds was known 
as GM stylist Harley Earl’s experi- 
mental car, and as such had more 
than its share of complex curvatures. 
Dykstra was the first man in the or- 
ganization able to stamp out one of 
Earl's tricky fenders in one piece. 

Keeping up with Earl’s imagination 
led to the origination of cold-formed 
bumpers—simply because the 1939 
model called for a shape impossible 
to form hot from spring steel without 
an extreme refinishing penalty. Dyk- 
stra cold-formed the design from 
NAX high-tensile steel, found that no 
supplier was set up to do the job, 
and so Olds went into the bumper 
business. 

Dykstra joined Ford in the early 
postwar years, and soon on Dykstra’s 
initiative, Ford switched (in 1949) 
from torged to extruded front-axle 
spindles. Result: superior grain flow. 


Today, Dykstra is especially proud 
of Ford’s Sterling Township axle 
and front suspension plant, which he 
claims is the most modern in the in- 
dustry. It can heat treat 65,000 gears 
a day, and at the same time turn out 
20,000 axle shafts and spindles. 

It is an outstanding example of 
Dykstra’s basic philosophy: “Make 
rather than buy wherever you can.” 
This way, he says, you can control 
design, manufacturing, and in-proc- 
ess components. 


Spartan regimen 

All his life, Dykstra has set a strict 
regimen for himself. He has never 
played a game of golf, has no base- 
ment workshop. His top hobby: tech- 
nical reading “to keep up with new 
machine tool developments.” One 
football and two baseball games a 
year is his self-imposed limit on 
spectator sports. For vacations he 
keeps a small fishing boat in Florida. 

At 62 a six-time grandfather, John 
Dykstra has three years to go before 
mandatory retirement. Maybe then 
he can get in those extra ball games 
and some full-time fishing. But Dyk- 
stra at the moment is three full years 
away from retirement and contem- 
plation of a full rewarding life, and 
if lifetime performance is any criteri- 
on, those years will be chock-full of 
Dykstra-inspired innovations that 
will have a lasting effect on auto- 
motive industry production. e 





Bendix Corp has named Rey R Winn 
Great Lakes regional manager for 
the Bendix Industrial Controls Sec- 
tion. Mr Winn has been transferred 
from the Sheffield Corp, a Bendix 
subsidiary, to service the builders 
and users of numerically controlled 
machine tools in the new territory. 


Nylok Corp, Paramus, NJ, manufac- 
turer of self-locking threaded fasten- 
ers, has appointed J Algot Johnson 
vice president, research and engi- 
neering. He replaces J E Johnson 
who is now president of Aerospace 
Nylok Corp, a newly formed Nylok 
licensee. 


Yale & Towne Manufacturing Co has 
appointed Walter R Saunders north 
midwest regional manager of the 
Yale Materials Handling Division. 


General Electric Co has appointed 
Joseph C Mogavero manager, metal 
production operations, of Metallur- 
gical Products Department, Detroit. 
He was previously manager, main- 
tenance and utilities, Silicone Prod- 
ucts Department, Waterford, NY. 
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Amperex Electronic Corp, Long Is- 
land, NY, subsidiary of North Amer- 
ican Philips Co, has appointed Jan 
Bleeksma vice president in charge of 
manufacturing. He was previously 
plant manager. 


Pratt & Whitney Co, West Hartford, 
Conn, has named Mayo § Silvey con- 
tract sales manager. He was former- 
ly associated with Alco Products 
Inc, Schenectady, as assistant to the 
vice president, manufacturing. 


Spiron Inc, Silver Spring, Md, has 
elected Gordon Moos vice president 
in charge of the Fastener Division. 
He was formerly assistant to the vice 
president in charge of sales and pro- 
duction for Waldes Kohinoor. 


Hayes Steel Products Ltd, Merritton, 
Ont, a partially owned Canadian 
affiliate of Dana Corp, has elected 
Rene C McPherson president. He has 
been serving as executive vice presi- 
dent of Hayes, a leading Canadian 
maker of parts for the automotive 
and general transportation indus- 
tries. 


Industrial Tectonics Inc has ap- 
pointed John D Goodall general man- 
ager of the Ball Division in Ann 
Arbor, Mich. He succeeds Helmut F 
Stern who remains as president of 
both the Ball and Bearing Divisions. 
Mr Goodall was head of his own 
management consulting firm before 
joining Tectonics. 


Ampex Corp, Redwood City, Calif, 
has elected Erwin Tomash vice pres- 
ident of the corporation and man- 
ager of Ampex Computer Products 
Co, Culver City, Calif. Mr Tomash 
was formerly an officer ef Telemeter 
Magnetics Inc which was merged 
last December into Ampex Corp. 


American-Standard Industrial Divi- 
sion, Dearborn, Mich, has appointed 
Fred J Robinson service manager. 
He has been divisional service super- 
visor since 1959. 


Sheffield Corp, Dayton, Ohio, sub- 
sidiary of Bendix Corp, has named 
James S$ Gorrell treasurer. He has 
been serving as plant manager of 
the Hamilton Division. 
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Threadwell Tap & Die Co, Greenfield, 
Mass, subsidiary of Sheffield Corp, has 
named Thomas W Clark president and 
general manager. Mr Clark, a Thread- 
well vice president, replaces Roy Hel- 
denbrand who has been made vice pres- 
ident in charge of operations at Sheffield 


Size Control Co, a division of Amer- 
ican Gage & Machine Co, Chicago, 
has appointed Peter J Sommer vice 
president and general manager. He 
was previously superintendent of the 
Plain Gage Department. Thomas J 
Owen, supervisor of the Thread Gage 
Department, has been named vice 
president, manufacturing, and Frank 
J Viasaty, director of research engi- 
neering, has been made sales man- 
ager. 


Clearing Division of US Industries 
has appointed Norton D Skinner 
manager of technical services for the 
International Division. Associated 
with Clearing for the past 18 years, 
Mr Skinner has been instrumental 
in the design of many features used 
in the firm’s press equipment. 


Reading, Pa, has ap- 
pointed Drew W Perkins engineerin 
director. He was formerly ae 
with Olin Mathieson Chemical Corp as 
manufacturing-engineering superintend- 
ent 


Beryllium Corp, 


Clearing Division of US Industries has 
appointed Albert R McCallum a special 
automotive consultant. Mr McCallum is 
retired general master mechanic of the 
Fisher Body Division of General Motors 


New Britain Machine Co has ap- 
pointed Richard M Johnson a group 
vice president in charge of three of 
the corporation’s operations. Mr 
Johnson is president of Koehler Air- 
craft Products Co, a Dayton, Ohio, 
subsidiary. 


Thor Power Tool Co has named Wil- 
liam C Adamson works manager of 
the main plant in Aurora, Ill. Prior 
to joining the company Mr Adamson 
worked with the director of manu- 
facturing at Cummins Engine Co, 
Columbus, Ind. 


Gisholt Machine Co, Madison, Wis, 
has appointed Robert H Presnall 
general sales manager. Formerly as- 
sistant sales manager, he replaces 
Robert H Bruce who has retired. 


KPT Mfg Co, Roseland, NJ, organiza- 
tion with facilities for high precision 
machining and welding, has elected J W 
Mollek Jr president. He was executive 
vice president of the Kidde Precision 
Tool Corp which was sold recently and 


renamed KPT Mfg Co 
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DeVlieg Machine Co, Royal Oak, Mich, 
has promoted Robert M Miller of the 
sales staff to assistant sales manager of 
the Machine Tool Division. He will 
be concerned primarily with sales of 
the company’s Jigmil boring machines 


and Micropoint cutting tool grinders 


Ex-Cell-O Corp, Detroit, has named 
Russell D Hughes assistant general 
manager of the Costa Mesa, Calif, 
plant of Cadillac Gage Co, a sub- 
sidiary. Mr Hughes has been con- 
troller at Ex-Cell-O. 


Philadelphia Gear Corp, King of 
Prussia, Pa, has named Harold O 
Kron vice president, engineering. He 
moves up from the post of chief en- 
gineer. 


Boeing Airplane Co has appointed 
Donald J Euler general manager of 
the Industrial Products Division. Mr 
Euler, formerly director of planning 
at headquarters, will become a vice 
president of the company. 


Electric Autolite Co, has named J B 
Driscoll manager of production at its 
new plant in Decatur, Ala. He has 
been production superintendent at 
the Champlain St plant of the Toledo 
division. 


Ultrasonic Industries, Plainview, NY, 
has named Bernard Kardon director 
of engineering. Mr Kardon is a co- 
founder of Harman-Kardon Inc, man- 
ufacturer of sound reproduction 
equipment. 


Stearns Magnetic Products Division 
of Indiana General Corp, Milwaukee, 
has named Harold W Buus general 
manager. Formerly director of re- 
search and development, he succeeds 
Frank S Greenwald who has been 
named manager of product develop- 
ment for the parent corporation. 
William G Luedtke has been ad- 
vanced from chief engineer to di- 
rector of engineering. @ 
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NEW 
TOOL STEEL 
SERVICE 


reduces 
heat treating 
costs 


The man who heat treats many differ- can realize major savings with 
ent tools .. Crucible’s new Tool Steel Service. 


He’ll operate his furnaces more effi- he’ll now be able to heat treat many He’ll know exactly how each grade 
ciently and profitably because more tools at one time. responds to heat treating. 


i Kom ilatemes0) atalo) 
this new Tool Steel 
Service can cut 
your heat treating 
costs, call in a 
CRUCIBLE 
Service Engineer. 


—so he'll certainly get more consistent All by standardizing on a few basic 
results by employing time-tested tech- tool steel grades! 
niques. 


STEEL COMPANY OF AMERICA 


Branch Offices and Warehouses: Atlanta « Baltimore * Boston + Buffalo « Caldwell, N. J. « Charlotte « Chicago © Cincinnati « Cleveland « Columbus « Dallas « Dayton 

Denver « Detroit « Erie, Pa. « Grand Rapids « Houston « Indianapolis « Los Angeles « Miami « Milwaukee « Minneapolis « New Haven ¢ New York ¢ Philadelphia 

Pittsburgh © Portland, Ore. « Providence « Rockford « Salt Lake City * San Francisco © Seattle « Springfield, Mass. « St. Louis « E. Syracuse « Tampa « Toledo e Tulsa 
CRUCIBLE STEEL OF CANADA, LTD., SOREL, QUEBEC, CANADA 
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Universal Cyclops Introduces Free-Machining 303 Stainless 


The development of this new type 
of 303 stainless steel promises sig- 
nificant advantages over the regular 
AISI Type 303 stainless. Called Uni- 
loy 303MA, the new free-machining 
chromium-nickel stainless is said to 
have greater machineability, more 
resistance to corrosion, and a greater 
resistance to splitting than its stand- 
ard 303 counterpart. 

Worked in actual production oper- 
ations, Uniloy 303MA increased out- 
put of machined parts, lengthened 
tool life considerably, and was ma- 
chined into parts having higher qual- 
ity, better performance properties, 
and a higher finish—at less overall 
cost—than those made of regular free 
machining Type 303 stainless. 


Sulphur and aluminum additives 


Key to 303MA’s superiority to 
Type 303 is the patented combina- 
tion of sulphur and aluminum as 
components in the alloy. The sulphur 
content of the new steel is about 
one-half that used in regular 303, 
and aluminum is a new additive not 
used in Type 303. 

The proper combination of sulphur 
and aluminum in 303MA not only 
increases machinability; it reduces 
harmful effects of high sulphur con- 
tent on the fabrication and perform- 


& 
ee - 


Some of the parts being turned from this 
new 303-type free-machining stainless 


ances of finished parts; corrosion re- 
sistance of the new steel is nearly 30 
times greater than regular 303 stain- 
less, approaches that of Type 304, and 
is close to Type 316. 


Uniloy 303MA can be welded 


The new stainless steel has addi- 
tional workability characteristics 
that are not practical or possible 
with regular Type 303 stainless: 

e 303MA can be welded by the arc, 
flash, or percussion stud methods 
when proper techniques are used. 

e The metal can be roll threaded 
to an excellent surface finish. 

e It can be electropolished to a 


very high luster with results that 
are similar to those obtained with 
low sulphur stainless steels such as 
Types 302 and 304. 

e Uniloy 303MA can be brazed 
with proper preparation and tech- 
niques. Dry furnace or vacuum braz- 
ing are recommended. 

e The new steel has a cold work- 
ability that is satisfactory to 67% or 
higher reduction. 


Manufacturers claim savings 


Manufacturers who have used Un- 
iloy 303MA in their operations have 
found that the new metal gives out- 
standing results. Typical comments 
stressed significant reductions of re- 
jected parts because of splitting; sur- 
face finish improvement; substantial 
savings in production and inspection 
time; smoother, cleaner parts; and 
general cost reduction. One New Eng- 
land seal manufacturer estimates use 
of 303MA will save his company 
about $20,000 a year. 

Uniloy 303MA is stocked in all 
popular bar sizes in rounds, squares 
and hexagons. Forging billets, forg- 
ings, plates, sheets, strip, and wire 
are also available. 

Universal-Cyclops Steel Corp, 
Bridgeville, Pa 


MORE DATA? Circle 66, inside back cover 





Bonded Plastic-Clad Steel Plate 
Highly Resistant To Corrosion 


Said to be the first time that plastic 
has been permanently “clad” or 
bonded to steel, this plastic-clad steel 
plate combines the strength of steel 


with the protection of plastic. The 
new material is expected to have 
wide application in the chemical in- 
dustry for shortage tanks and vessels 
where purity of bulk chemicals must 
be maintained. 

In addition to its non-corrosive 
protective qualities, the plastic-clad 
steel plate can be rolled into tanks or 
pipes, pressed into heads or shaped 
into various forms for industry, and 
easily welded for fabrication. Tests 
have shown its ability to withstand 
twisting, bending, heat up to 150 F, 
and cooling to subfreezing range. 

The plate is also resistant to sea- 
water corrosion and many uses are 
foreseen in the maritime industries 
as well as for storage and processing 
tanks used in conversion of salt- 
water to fresh water. 

Lukens Steel Co, Coatsville, Pa 


MORE DATA? Circle 50, inside back cover 
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New Paste Solder Features 
Residue Removal By Water 


A paste solder (solder alloy, flux and 
neutral binders in stable suspen- 
sion) has been designed for tough to 
solder stainless stee] materials. Fea- 
tures of the new material are: 

e Claimed to be the first paste sold- 
er material to combine an acid type 
flux and easily removable residue. 

e Residual particles can be easily 
removed after soldering by dipping 
in water while hot, or soaking cool. 

e Soldering of tough grades of 
stainless steel such as the 304 and 
430 grades can be easily and inex- 
pensively automated. 

e The ability to hold the solder 
alloy in place—even on vertical sur- 
faces—and give maximum fill. 

Fusion Engineering, 17921 Rose- 
land Ave, Cleveland 12, Ohio 
MORE DATA? Circle 67, inside back cover 
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Adamas Carbide’s Record at Ford 


-e- proves if pays to select by performance! 


ADAMAS JOB REPORT FOR: 
Ford Motor Company 


PLANT: 
PART(S): Ford Rear 


MATERIAL: SAE-1058 Steel Forging, 


MACHINE: Snyder Lathe 


2.46 
. > 6.47 flange OD to 
OPERATION: F lange Facing oo 50 to 360 Sfpm- «+= 


pilot diam. 
feed .016 --- 
variable 


ADAMAS RECOMMENDATION: Grade 548 


inserts, 


Sterling Plant, Warren, Mich. 


Axle Shafts—No.- 
Brinell 179-229 


depth of cut 











OPERATIONAL DIAGRAM 


ADAMAS TOOL 


AA a: USED HERE 


4235 


.030 to -090 











Ford gets more 


PERFORMANCE: With Grade oT ene Adamas as an 


pieces per grin 
approved supplie 


Ow, 


“~. 


~~ 


— 


~*~ 


~*~ 


@ The ability of Adamas Grade 548 to face flanges on more 
rear axle shafts, at minimized tool grinds, has greatly 
assisted in enabling Ford to substantially increase produc- 
tion. It has also played a part in Ford’s obtaining lower tool 
costs . . . longer tool life . . . less machine downtime . . . faster 
feeds .. . variable speeds . . . virtual elimination of rejects. 


M@ Grade 548's record 6-year run at Ford: optimum 
capability for consistent high performance and profitable 
volume production . . . Another outstanding example of 
what is being accomplished by Adamas in plants of all sizes 
throughout the country. 


PROGRESSIVE CARBIDE USERS SELECT BY 
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r on this operation. 


MB Adamas produces standard and special tungsten carbide 
products for every metalworking application. For details on 
Adamas Performance-Proved carbide products best suited 
to your requirements contact your nearest Adamas rep- 
resentative or write direct. 





FREE: Ask for your copy of NEW ADAMAS PRICE LIST No. PL-960. 


A ADAMAS Sonronsrion 


Producers of 


Tungsten Carbide Tools. 
Toot Tips. 

Dies, Weer Parts. 
Oex-A-Tool. 


KENILWORTH, NEW Rr Y 
te ° Ew verse 


Performance...NOT HABIT! 





American Machinist/Metalworking Manufacturing + March 20, 1961 





NGW MATERIALS 





Celanese Corp’s Celcon Plastic Should 
Replace Metal in Many Industrial Uses 


Celcon, a new high-strength plastic, 
has been developed by Celanese for 
use as a metal replacement in such 
volume markets as the automobile, 
appliance, industrial equipment, con- 
tainer, and hardware industries. 
Company officials estimate the mar- 
ket in these areas for high perform- 
ance engineering plastics, such as 
Celcon, to triple in size during the 
next three years and reach a level of 
about 200 million lbs a yr by 1970. 

Chemically classified as an acetyl 
co-polymer, Celcon is said to have 
all the properties required of a high- 
strength enigneering plastic: hard- 
ness, stiffness, dimensional stability, 
light weight, and resistance to abra- 
sion and environmental attack. 


Machined like brass 


The new plastic may be sawed, 
drilled, buffed, polished, and other- 
wise machined using tools and speeds 
similar to those needed with brass. 
Field tests have shown Celcon to 
have the proper qualities for injec- 
tion molding, extrusion, and blow 
molding. High temperatures, and re- 
sistance to most chemicals, includ- 
ing alkalis, are said to have little 
effect on the material’s ability to 
carry heavy loads over an extended 
period of time. 


Claim advantages over metals 


The largest immediate use of Cel- 
con is expected to be in the replace- 
ment of die-cast zinc and aluminum, 
brass, copper, and steel. Advantages 
over metals are said to be lower 
costs, greater design versatility, less 
weight, and elimination of costly 
finishing and assembly procedures. 

Another principle application of 
the new plastic will be in the re- 
placement of other plastics where 
Celcon’s performance, processing 
qualities, and appearance will make 
it a preferred material. 


Expect increased use in autos 


With the current model cars av- 
eraging about 22 lbs of plastic, the 
automotive industry is considered a 
major market for Celcon. Its high 
strength and heat resistance is ex- 
pected to boost use of decorative and 
functional plastic automotive parts 
to about 60 lbs per car by 1970. 

Other typical markets seen for 
Celcon: machinery gears and bush- 
ings, business machine housings and 
components, communications equip- 


ment, appliances, packaging, con- 
veyor belt sections and links, pump 
housings, hose couplings, and many 
other industrial and consumer ap- 
plications. 


Now in production 


The versatile new plastic is now 
being produced in pilot plant quan- 
tities at the company’s Clarkwood, 
Tex, plant. Construction has already 
begun on a multi-million dollar Cel- 
con plant at Bishop, Tex. It is ex- 
pected on-stream by Jan, 1962. 

Celanese Corp of America, 
Madison Ave, New York 16, NY 
MORE DATA? Circle 94, inside 
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Black Granite Lapping Plate 
Finishes Teflon, Other Plastics 


A new hand lapping plate designed 
to produce fine finishes on Teflon, ny- 
lon and other nonferrous materials 
is said to be noncontaminating. Made 
of black granite, the plate leaves the 
lapped part completely free from 
foreign matter. 

The company claims three advan- 
tages of its granite lapping plate 
over conventional cast iron surface 
plates: 

e Finer surface finish 

e Cleaner, attractive appearance 

e Elimination of the danger of a 
contaminator causing malfunction of 
the lapped part. 

The new plates come in two sizes: 
12-in. dia x 3-in thick, or 18-in. dia 
x 3-in. thick. 

The Do-All Co, Des Plaines, Ill 
MORE DATA? Circle 95, inside back cover 


Temperature Indicating Pellets 
1% Accurate in 3000 F Range 


Temperature indicating pellets are 
now available for 2800, 2900 and 
3000 F. The pellets are said to melt 
within 1% of their indicated tem- 
perature points, thereby providing 
a convenient means of determining 
high heat levels. 

Tempil Corp, 132 W 22nd St, New 
York 11,N Y 
MORE DATA? Circle 96, inside back cover 
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INTEGRAL FINNED TUBING is manu- 
factured by precision cold finishing 
methods for fuel elements and heat ex- 
changers in nuclear reactors. Straight 
finned tubing, left, and spiral finned 
tubing comes in %4 to '%-in. outside di- 
ameter with wall thickness from 0.030 
to 0.060 in. As many as eight fins per 
tube can be supplied—Superior Tube 
Co, Norristown, Pa 


MORE DATA? Circle 97, inside back cover 


Release Agent and Mold Lubricant 


Has Variety of Applications 
PartLube 100, packaged in aerosol 
container, is a dispersion of specially 
prepared waxes designed for use with 
a range of materials including plas- 
tics, ceramics, Shaw Process castings, 
acrylics, epoxies, rubber, cement, 
gypsum, and alkyds. It can also be 
used in metal stamping, dry lubri- 
ation of doors and _ self-tapping 
screws, lubrication for tapping, drill- 
ing and trimming operations, and as 
a rust inhibitor. 

One pass will give perfect results, 
according to manufacturer, and be- 
cause of high adhesive qualities it 
will remain on the surface through 
several cycles. 

British Industries Corp, 80 Shore 
Rd, Port Washington, NY 
MORE DATA? Circle 98, inside 


Quick-Drying Graphite Lubricant 
Is Designed for Heavy Equipment 
Mexacote—a quick-drying, non-toxic 
graphite lubricant for use on rail- 
road and heavy industrial equip- 
ment—is compounded from a blend 
of Mexican graphite and special oils. 
The lubricant is thinned with tur- 
pentine, naptha, or oleum spirits, and 
applied by brush, swab, or spatula. 
Upon application, Mexacote is said 
to dry as a tenacious, durable coat- 
ing with max surface lubrication. 
The United States Graphite Co, 
Div of Wickes Corp, Saginaw, Mich 
MORE DATA? Circle 99, inside back cover 
(Continved on page 230) 


back cover 


163 





ACCEPTED 
ACCURATE (i 
AUTOM ALL EE 


360° Tracer Control Systems plus spindle speed control. 


HONEYWELL ELECTRO HYDRAULIC TRACER SYSTEMS 


Now operating on a wide variety of well-known 
machine tools (some of them illustrated at the 
left), Honeywell 180° and 360° Tracer Control 
systems provide fast, accurate and reliable system 
response for smooth application of large increments 
of hydraulic power. 

They combine the flexibility, remote control and 
finesse of electronics with the power and fast actua- 
tion of hydraulics. They're far more flexible than 
completely hydraulic systems. These systems have 

Gorton Vertical Milling Machine been designed for ease of application. Modular 
equipped with Honeywell 360° Electro construction simplifies and speeds field service. 


Hydraulic Tracer Control System. 
ACCURACY —Accuracies of + .0005” from 
template to part and + .0002” from part to part 
have been achieved in actual use. 


ADAPTABILIT Y —These systems are now in 
operation on all types of machine tools, from light 
duty engine lathes to huge spin forging machines. 
Every application is custom fitted—at production 
line prices. 


PERFORMANCE — Each Honeywell system 
becomes an integral part of the machine tool. The 
Frauenthal vertical contour (radome) control system can be adjusted to compensate for 
grinder with Honeywell Electro Hy- changes in machine performance during the life of 
draulic Tracer Control System. the machine. Speed range of 300 to | is normal; 
greater rangeability is available on some applica- 
tions. Tracing speed ranges up to 60” per minute 
are available. 
For further information on Honeywell’s new ma- 
chine control systems and components and their 
application to your specific job, contact Minne- 
apolis-Honeywell, Machine Control Group, Dept. 
AM-3-61, Minneapolis 8, Minnesota. Sales and 
service offices in all principal cities of the world. 


Giddings & Lewis Vertical Mill with two Honeywell 


Honeywell 360° Electro-Hydraulic Tracer 


Control Systems. 
[| Fit tw Coteal 
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Cincinnati Vertical Hydro-Tel Miller 
Does Die Sinking, Automatic Profiling 


This 28-in. Vertical Hydro-Tel mill- 
ing machine, which is available in 
10, 15, or 20-hp rnodels, comes with 
longitudinal table travel of 60, 96, or 
120 in. In addition to being a general 
purpose, manually controlled mill, 
the new machine does die sinking, 
automatic profile milling, and multi- 
ple spindle production milling. 
Table and cross slide feeds are in- 
finitely adjustable from 1 to 25 ipm 
or % to 12% ipm; vertical head feeds 
range from 1 to 15 ipm. There are 
16 spindle speeds, six optional ranges 
for the 10 and 15 hp drives, and four 
for the 20 hp drive. The spindle nose 
conforms to Cincinnati’s Arbor-Loc 
design, and spindle lock and jog fea- 
ture are said to aid quick change. 


Attachments available 


Because several automatic tracer 
units can be added to the basic ma- 
chine, it adapts to a variety of 
die-sinking and other complex form- 
milling applications. Hydraulically 
powered handwheels remove physi- 
cal effort from manual traverse of 
table and cross-slide. 

An Hydraulic Automatic Depth 
Control Unit, which can be added, 
automatically controls duplication 
and production of dies and other in- 
tricate shapes. It consists of a com- 


pletely automatic tracer control me- 
chanism for controlling the vertical 
movement of the spindle head, thus 
automatically determining the verti- 
cal position of the cutter. It not only 
reproduces full scale master shapes; 
also, for shapes in which the same 
portions remain constant along ome 
axis, sheet steel templets can be 
used. 

An Automatic 360° Hydraulic Pro- 
filing mechanism turns the Hydro- 
Tel into an automatic profile miller, 
which handles both external and in- 
ternal profiles with equal ease. 

A Universal Automatic Combina- 
tion Tracer combines advantages of 
both the automatic depth control and 
automatic 360° profiling tracer. With 
it, the operator can perform either 
depth or profile tracing operations 
separately, or simultaneously, from 
a single tracer finger. The change- 
over from one method to the other is 
made practically instantaneously, 
with a single control knob. Contact 
pressure of tracer finger is very light; 
therefore, wood, plaster of paris, or 
other easily worked materials can be 
used as master shapes. 

Milling Machine Div, The Cincin- 
nati Milling Machine Co, Cincinnati, 
9, Ohio 


MORE DATA? Circle 51, inside back cover 
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Electronic Welding Units Join 
Thin Metallic Precision Parts 


A new line of stored-energy welding 
equipment is designed especially for 
manufacturers of precision elec- 
tronic components made from thin 
metals. The line includes six differ- 
ent stored-energy power supplies, 
five weld heads and handpieces. 

The electronic welding units fea- 
ture ultra-short discharge time, fully 
metered controls, input voltage regu- 
lation and a packing concept that al- 
lows standard production bench 
mounting without the need for spe- 
cial installations. 

Marketing Dept, Vacuum Tube 
Products Div, Hughes Aircraft Co, 
2020 Short St, Oceanside, Calif. 


MORE DATA? Circle 52, inside back cover 


Sub-Miniature Differential 
Line Features High Precision 


This new line of sub-miniature pre- 
cision differentials—designed for 
highly critical applications in com- 
puter assemblies and control instru- 
ments—has backlash of 8 min or less, 
and break-away torque to 0.02 oz-in. 
Made entirely of stainless steel, each 
differential has six minature ball 
bearings which conform to ABEC 7 
tolerance requirements. 

The differentials are available with 
either 0.0779 or 0.0935-in. dia shafts 
with overall lengths up to 3 in. Pitch 
and number of teeth on end gears 
can be selected from a wide range. 
End gears are made from flat blanks 
that are parallel within 0.0002 in. 

The two-spider-gear design’s half- 
inch diameter swing permits ex- 
treme miniaturization. 

Instru-Lec Corp, 520 Homestead 
Ave, Mount Vernon, NY 


MORE DATA? Circle 53, inside back cover 
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LeBlond ‘Servo-Shift’ 


Servo-Shift, which has been applied 
to the NK design heavy duty lathes 
and will soon be available on other 
models, is a new speed control unit 
which is said to eliminate manual 
gear shifting. On a dial, the operator 
sets cutting speed opposite workpiece 
diameter and presses the shift but- 
ton. Then the lathe automatically 
shifts gears and runs at the spindle 


Control Eliminates Manual Shifting 


rpm which produces selected fpm. 
If he chooses, the operator can se- 
lect spindle rpm instead of fpm. 
While making a pass on one di- 
ameter of the workpiece, fpm or rpm 
can be preselected for another di- 
ameter. Then, when the tool is moved 
to the new diameter, all the oper- 
ator has to do to maintain a correct 
cutting speed is press shift button. 


An optional remote apron control 
will further simplify control. This is 
especially desirable on long bed 
lathes, as it eliminates time-wasting 
trips to headstock controls. With this, 
an illuminated digital readout can 
show the exact fpm and rpm. 

The R K LeBlond Machine Tool 
Co, Cincinnati, Ohio 


MORE DATA? Circle 54, inside back cover 





Floating Gearmotors Fit On 
Drive Shafts and Save Space 


New floating gearmotors for runout 
table and heavy-duty conveyor ap- 


plications are available in ratings 
from 1 to 15 hp. Called Verti-Seal, 
they feature a special seal which 
prevents lubricating oil in the gear 
casing from leaking into the wind- 
ings of the integral motor mounted 
below the gear unit. Use of this seal 
is said to eliminate all wearing and 
brittle parts of conventional oil seals. 

Other features and advantages: 

e Single reduction worm gearing 
with a hollow low-speed shaft fitting 
over and keyed to the driven shaft. 

e A spring loaded torque arm 
minimizing possible roll neck eccen- 
tricity and reducing shock caused by 
intermittent loading. 

e Tapered roller-type bearings. 

e Splash lubricated gearings and 
bearings (except for the upper worm 
bearing which is grease packed). 

e Spline coupling to permit motor 
replacement without disassembling 
the gear housing from the driven 
machine. 

e A 60% space saving over regu- 
lar gear motors. 

Westinghouse Electric Corp, PO 
Box 2099, Pittsburgh 30, Pa 
MORE DATA? Circle 55, inside back cover 
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Rheem Photocell Reader Has Few 
Moving Parts and No Contacts 


This new photocell] reader, which 
was developed for use with the com- 
pany’s system of automatic numer- 
ical positioning controls for machine 
tools, is completely transistorized for 
long life. The sensing element is one 
piece of silicon containing eight in- 
formation and one timing track chan- 
nels. This eliminates focusing prob- 
lems. 

The reader, which has few moving 
parts and no contacts to wear out or 
give faulty readings, reads 5, 7, and 
8-channel paper or aluminum Mylar 
tapes at 100 characters per sec. Out- 


put is 8 information and 1 timing 


signal, all appearing simultaneously. 

Rheem Manufacturing Co, Elec- 
tronics Div, 5200 W 104 St, Los An- 
geles, Calif 


MORE DATA? Circle 56, inside back cover 
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‘True’ Bank Winding Machine 
Makes Random or Layer Winds 


Said to be the first true bank wind- 
ing machine to be offered as a mar- 
ketable item, model 6 BW is used for 
the manufacture of variable auto 
transformers. 

The company claims its machine 
will accurately overlap wire on the 
inside dia of a core while tightly 
winding it on the outside dia of the 
core. This gives an even “brush sur- 
face” allowing a wiper to pass over. 
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Wire size used on the machine may 
range from No. 28 to 8 wire. 

Universal Manufacturing Co, Inc, 
1168 Grove St, Irvington, N J 
MORE DATA? Circle 57, back 


inside cover 


Turntable Positioning Machine 
Handles Assemblies to 2000 Ib 


Turntable positioning machine, mod- 
el PM-1051, is motor driven for pre- 
cise positioning and rotation of work 
during welding or fabrication op- 
erations. The machine control panel 
provides for jogging of both turn- 
table position and rotation drive mo- 
tors. 

Assemblies weighing up to 2000 Ib 
may be mounted on the 32-in. dia 
flat machine face plate and secured 
to milled T-slots. The table can be 
tilted from vertical to 15 deg beyond 


the horizontal by the drive motor. A 
worm gear and drive prevides either 
right or left hand table rotation with 
a selection of rotation speeds from 0 
to 4 rpm; a calibrated rpm meter pro- 
vides visual indication of speed. 
Dimensions of the machine: length 
53-in., width 34 in., height 46 in. 
Boesch Mfg Co, Danbury, Conn 


MORE DATA? Circle 58, inside back cover 


PROFILING TOOL double locks inserts 
in tool recess. Insert is held against 
back walls by cam pin through the in- 
sert, and in its seat by a top clamp. 
Tool also features dial adjustment of 
chip breaker—Kennametal Inc, Latrobe, 
Pa 


MORE DATA? Circle 59, inside back cover 


Broken Tool Detector Operates 


On Simple Magnetic Principle 
Model MEK-5910 Detect-A-Tool, 
which works on a simple magnetic 
principle, has sensing units mounted 
on the work station itself. Because 
magnetic principles are used, the 
maintenance and problems associ- 
ated with mechanical devices are 
eliminated. 

Failure of a tool is detected as 
soon as it occurs, and the Detect- 
A-Tool system can either stop the 
machine or provide a warning signal. 
The system can be installed on exist- 
ing as well as new machinery. 

Machinery Electrification, Inc, 56 
Hudson St, Northboro, Mass 


MORE DATA? Circle 60, inside back cover 








SOME OF THE LATEST PRESS BRAKES AND SHEARS from 
Cincinnati Shaper include: Left—Series 300H x 10 ft hydravu- 
lic press brake can be used as both a punching and bend- 
ing machine. All controls are mounted at right hand end; 
two speeds to the ram offer both a fast pressing speed and 
a full tonnage pressing speed. Top Right—Two interlocked 
34 Series x 16-ft press brakes give a mechanical brake with 
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an overall die length of 44 ft. Brake will form %-in. thick 
mild steel plate. Bottom Right—Series 4320 all steel shear 
cuts 3/16-in. x 20 ft mild steel, and is equipped with a 
36-in. back gage range. Back gage adjustment is front 
controlled and power operated for quick, easy blank width 
settings—The Cincinnati Shaper Co, P O Box 111, Cincin- 
nati 11, Ohio MORE DATA? Circle 61, inside back cover 
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Hartford Special’s Thread Rolling Machine 
Produces From 135 to 400 Pieces a Minute 


This completely new automatic 
thread rolling machine—called Mod- 
el 400-R by the Hartford Special 
Machinery Co, Simsbury, Conn, who 
manufacture it—can produce from 
135 to 400 pieces per min. Thread 
lengths may be rolled from % to 
1% in. and can be extended through 
3 in. with special dies. 

Screw capacity is from No. 2 
through 10 on the automatic model 
(400-R), and No. 0 through 10 on 
the manual model (400-M). 


Both models feature adjustable 
starter fingers in which the height 
and stroke can be varied; the trans- 
fer finger has been eliminated. Be- 
cause the relative position of the 
moving die is controlled by a simple 
eccentric cam adjustment, die match- 
ing is easy. Die spacing can be pre- 
cisely adjusted with longer spacing. 

Dist by Roy Machinery & Sales, 
Inc, New Britain Ave, Farmington, 
Conn 


MORE DATA? Circle 62, inside back cover 





Weilace Cut-Machining Unit 
Provides Machine-Like Finish 


Surface finishes of less than 100 rsm 
can be achieved on the 2100 Series 
which can cut an 8-in. I-beam 
(weighing 18.4 lb per ft) in less than 
18 seconds, and a 20-in. I-beam 
(weighing 65.4 lb per ft) in less than 
65 seconds, Company reports that if 
a section to be cut can fit into a box 
6 x 24 in., this machine can cut it 
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(this excludes solids of that size). A 
3 x 24-in. plate, or 72 sq in., can be 
cut in 4 minutes. 

Wallace Supplies Mfg Co, 
Diversey Pky, Chicago 14, Ill 
MORE DATA? Circle 63, back cover 
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Tube or Rod Marking Machine 
Handles % to 3-in. Tubing 


This printer marks color codes, cut- 
off marks, or any other identification 
on rigid or semi-rigid plastic, metal, 
or other tube or rod materials. Dual 
flexographic inking systems make 
possible the printing of neat, clear 


imprints with no smudging or blur- 
ring. Average output is 2 to 3 tubes 
per minute, depending upon size and 
handling requirements. 

A bench-mounted unit, the marker 
is driven by a motor ranging from 
1/3 up to % hp, depending upon re- 
quirements. Tube feeding is manual 
but can be automated with optional 
equipment. 

Industrial Marking Equipment Co, 
655 Berriman St, Brooklyn 8, NY 
MORE DATA? Circle 64, inside back cover 


Pratt & Whitney Centering Gage 
Is Accurate to Few Millionths 


Precision hole locating or centering 
from a machine tool spindle is said 
to be possible with the Trans-O-Lim- 
it centering gage. Accuracy of this 
gage, including linearity and repeat- 
ability, is 1% of full scale (% “f one 
division on the scale). Resulting ac- 
curacy in the high magnification 
range is 2% millionths of an in. 

The gage consists of a height gage 
head, slip-ring assembly, gage head 
support arm, and interchangeable 
arbors for different mountings. Two 
instrument cabinets with different 
amplifiers are furnished. One has a 
four-way range switch providing 
magnifications of 0.0005, 0.001, 0.005, 
and 0.010 in. full scale. The other 
cabinet has a two-way switch pro- 
viding magnifications of 0.001 and 
0.010 in. full scale. 

Trans-O-Limit adjusts for a radial 
capacity of between 23 and 19-in. 
OD, and a depth capacity of 8% to 
15% in. depending on the configura- 
tion of the part. 

Principle uses of the gage: posi- 
tioning and aligning work on ma- 
chine tables, checking spindle run- 
out; measuring holes, plugs, and 
bosses for squareness, taper, round- 
ness, bellmouth, concentricity, and 
center-to-center distances. 

Pratt & Whitney Co, Inc, West 
Hartford, Conn 
MORE DATA? Circle 65, inside back cover 
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Kingsbury Machine Performs 5 Operations 
To Turn Out 135 Camshafts Per Hour 


This machine drills, mills, counter- 
bores, countersinks and taps auto- 
motive camshafts at a gross rate of 
135 parts per hour. The machine’s 
four stations finish a piece every 
other index witb a selective trip cy- 
cling the proper units at each index. 

The five unit machine has a 24-in. 
index table which holds two work 
fixtures by manual clamping and un- 
clamping. Two arms, actuated by a 
single handle through an equalizing 


cam, clamp the work piece against 
fixed vees. One clamp is at an angle 
so that the workpiece is pushed 
against a stop for proper location. 
Both workpieces are in parallel. 

Three of the machine’s units oper- 
ate on one cross hole, while two units 
have milling heads for a flat and key- 
way. 

Kingsbury Machine Tool Corp, 
Keene, NH 


MORE DATA? Circle 71, inside back cover 





New Rod Ends Have Bearings 
Which Add To Long Service life 


Large size rod ends, control rod as- 
semblies, and high angle rod ends 
with studs are said to permit sus- 
tained rotational operation. The pat- 
ented Alinabal bearings of these fix- 
tures have capacities which the com- 
pany claims are greater than those 
of conventional rod ends. 

The Alinabal design uses a race 
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radius slightly larger than the ball 
radius which eliminates binding at 
the edges of the race when the bear- 
ing is under load. This is said to in- 
sure controlled distribution of the 
load in the contact area which, in 
turn, contributes to long service life 
of the units. 

Split Ballbearing, Div of MPB, 
Inc, Leabanon, N.H. 
MORE DATA? Circle 72, inside back cover 


Tensile Tester Comes in Seven 
Models For Tests Up To 500 Lb 


Series TJ Tensile Tester can accu- 
rately perform tensile tests up to 500 
lb for a variety of small parts or ma- 
terial samples. The air actuated, port- 
able unit is designed for bench 


mounting and easy operation. The 
company claims the new tester com- 
bines laboratory accuracy—one-half 
of one percent of the full scale read- 
ing—with production speeds. 

The standard Series TJ Tester has 
a maximum jaw opening of % in. 
Maximum travel of the moving jaw 
is 2 in. and the minimum sample 
length is 1 in. However, these factors 
can be varied by modification of the 
instrument, or, in some cases, by 
simple adjustments. 

There are seven models of the 
tester with capacities of 20, 50, 75, 
100, 150, 100, or 500 lb. Overall dimen- 
sions are 28% x 4% x 8 in. and the 
instrument weighs about 35 lb. 

Quality Control Equipment Dept, 
Hunter Spring Co, Div of American 
Machine & Metals, Inc, 1 Spring Ave, 
Lansdale, Pa. 

MORE DATA? Circle 73, inside back cover 


Recorder Controller Offered 
For Protective Gas Atmospheres 


Model 30D automatically records 
and controls the dewpoint of the 
protective gas atmosphere used in 
heat treating, brazing, and sintering 
operations. Since the dewpoint has 
a definite relationship to the other 
gaseous constituents, the oxidation 
and carbon potentials of the sampled 
atmospheres are capable of being 
controlled. 

Advantages include elmination of 
condensation and evap»ration of the 
water vapor and its extraneous con- 
taminants of the gas sample; elim- 
ination of the refrigeration unit; 
only a water line is required when 
the instrument is operating over its 
usual range of -10 to +70 F dew- 
point. 

Barber-Colman Co, Industrial In- 
struments Div, Rockford Ill 
MORE DATA? Circle 74, inside back cover 
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30-ton Capacity OBI Punchpress 
Is Rated at 120 Strokes a Min 


Electrically operated press features 
a 30-ton capacity with 15% overload 
safety factor. Frame is all-steel 
welded and stress relieved. The pin- 
type non-repeat clutch is converted 
to repeat by turning a switch. Open- 
ing through back is 12 in. wide with 
an 8%-in. throat depth and 12%-in. 
throat height. Frame can be inclined 
30°. 

The press is operated by a mov- 
able foot trip that may be placed 
where it is most convenient. Ram 
is held securely by V-type gibs for 
positive punch and die alignment. 
Length of stroke is 3 in. with 2%-in. 
ram adjustment. Punches and dies 
up to 6-in. rounds are stocked as 
well as irregular.shapes and special 
sets. 

Whitney Metal Tool Co, 801 Forbes 
St, Rockford, Ill 
MORE DATA? Circle 75, 


Precision Slides Measure 
Surfaces Without Skids 


Three new skidless pickup models 
are designed to measure very narrow 
or small areas such as flanges, thread 
flanks, gear teeth, and small internal 
diameters as well as O-ring grooves. 

Model BK 3922F Precision Slide 
makes possible surface measurements 
without skids — the reference line, 
normally provided by the skids, be- 
ing generated by the slide. Movement 
of the slide is produced by mechani- 
cal coupling to Model BK 3911 Pow- 
er Trace. With this combination, 
stroke adjustments are thus con- 
trolled from lengths of trace from 
0.005 to 1% in. Surfaces of less than 
1 microin. can easily be measured 


inside back cover 
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by the equipment mounted on the 
surface plate. 

Model MP 0002SL General Purpose 
Skidless Pickup is particularly use- 
ful in the measurement of small IDs 
and ODs, flanges, thread flanks, gear 
teeth, or similar applications. Meas- 
urements can be made to within 
0.020 in. of the shoulder. It must be 
used with the Precision Slide Power 
Trace. Model MP 6100SL is for hard- 
to-reach areas. 

Cleveland Instrument Co. 6220 E 
Schaaf Rd, Cleveland 31, Ohio 
MORE DATA? Circle 76, 


inside back cover 


Link-Belt Takeup Frames Will 
Mount 143 Bearing Shaft Sizes 


These new multi-bearing take up 
frames are especially designed to ac- 
commodate any type of bearing— 
babbitted, bronze, ball or roller—in 
any two-bolt pillow block with 
mounting holes up to % in. 
Available from stock in 11 sizes, 
the frame allows horizontal bearing 
adjustments from 6 to 24 in. They 
will mount 143 different bearing shaft 
sizes from % to 2-7/16 in. dia. Mount- 
ing flexibility—one pad is moved by 
screw adjustment, the other slides 


freely—permits each size of takeup 
to accept a wide range of pillow 
block bore sizes. 

Channels protect the adjusting 
screw and also provide easy access 
for lubrication and cleaning. Mount- 
ing feet, formed from heavy gauge 
steel, have two stiffening ribs for 
added strength and the pillow block 
mounting pads are welded steel. 

Link-Belt Co, Dept PR, Prudential 
Plaza, Chicago 1, Ill 


MORE DATA? Circle 77, inside back cover 


300 and 500-amp Welders 
Added to Miller Line 


S Series is designed for use with 
ac or ac/dc electrodes. Features in- 
clude movable coil design, 80-v open 
circuit, superior cooling, silicon steel 
cores, Class B insulated copper coils, 
dead front construction, and enamel 
finish on heavy-gage steel case. 

Miller Electric Mfg Co, Appleton, 
Wis 


MORE DATA? Circle 78, inside back cover 


ONE-WAY, TWO-SPINDLE, CENTRAL-SYSTEM HYDRAULIC-FEED horizontal bor- 
ing machine generates two long, high-precision holes simultaneously in large 
engine crankcases. Machine, which sizes babbit bushings of camshaft bore as 
well as boring the bearings, is for an extensive facility making diesel and auto- 
motive engines in Brazil—The Foote--Burt Co, Cleveland 8, Ohio 


MORE 


DATA? Circle 79, 


inside back cover 
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(-) TANTuncG...likes to work 


...machines metals at faster sfpm with 
increased production and longer life than HSS 


V-R Tantung holds its cutting edge hardness at 
temperatures well above those at which HSS 
“burns up.” It has higher shock resistance than 
carbides. Tantung’s high red hardness, high 
transverse rupture strength and low coefficient 
of friction make it the ideal tool material for 
intermediate cutting speeds . . . and it’s easy to 
grind on aluminum oxide wheels of vitrified bond. 


*Exclusive V-R Cast Alloy 


Comprised principally of cobalt, chromium and 
tungsten, V-R Tantung is poured from molten 
metal and cast in chill molds. Rapid solidification 
imparts high hardness, very fine grain structure 
and maximum strength. You should use versatile 
Tantung... 


where higher speeds and feeds are desired 
than possible with HSS. 

for continuous production runs on all 
types of machines. 

where low surface speeds cause build-up 
on carbide tools. 

where machines lack power or rigidity 
for carbides. 


for multiple-diameter machining with 
carbide or HSS. 


for short runs on automatics where 
carbide is too costly. 


Your V-R distributor stocks Tantung tools. 
Call him or write V-R today to learn how 
Tantung can help you. 


SOLID TOOL BITS CUT-OFF BLADES CAST-TO-FORM SHAPES 


Write for a CREATING THE METALS THAT SHAPE THE FUTURE 


] ] f 
VR products. = ( A BRR_) VASCOLOY-RAMET 
908 MARKET STREET WAUKEGAN, ILLINOIS 


T-828 
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INDEXOMATIC DIAL-TYPE ASSEMBLY MACHINE makes “E” splices for joining 
telephone cable connections. Each of the 16 fixture nests on this machine con- 
tains 10 arbors. Cycle time is 3 sec; production rate is 12,000 assemblies an hr 


—Gilman Engrg & Mfg Co, Janesville, Wis 


Star Profile Grinder Polishes 
And Grinds Irregular Shapes 


Because No. 3 floor-type, tilting-ta- 
ble profile machine grinds and pol- 
ishes contours and irregular shapes, 
it is said to be ideally suited for tool 
and die shops. The grinding wheel, 
which is mounted on a vertical re- 
ciprocating spindle, is centered in a 
counterweighted 18-in. dia work ta- 
ble that is accessible from all sides 

Standard pencil and cup type 
grinding wheels up to 4-in dia can be 
used on the machine. Larger size cup 
wheels are mounted on an arbor pro- 
vided with the machine. 

The grinder has wheel speeds of 
4,500, 6.500, and 10,150 rpm. Total 
wheel reciprocation is 3/16-in. at 90 
reciprocations per min. The unit oc- 
cupies 24 by 30-in. floor space, has a 
table height of 38 to 44 in., and is 
powered by a 1%-hp motor. 

Complete unit includes: two table 
center plates, a diamond dresser with 
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diamond mounted nib, two cup wheel 
arbors, three socket wrenches, seven 
mounted pencil grinding wheels, and 
two cup-type grinding wheels. 

Star Cutter Co., P.O. Box 376, 
34500 Grand River Ave, Farmingten, 
Mich 
MORE DATA? Circle 81, inside back cover 


Adjustable Speed Drive Line 
Has New Engineering Features 
The Vari-Master line of mechanical 


adjustable speed drives are said to 
be the first type designed to cus- 


tomer requirements. Available in 
three sizes the drives incorporate 
the following engineering features: 

e A fan on the adjustable speed 
shaft to allow maximum cooling of 
the belt for longer belt-life. 

e Discs positively positioned by 
shaft shoulders eliminating the pos- 
sibility of belt misalignment. 

e Saddle mounting of the constant 
speed disc assembly on its own bear- 


ings, allowing vibration-free opera- 
tion. 

e Large sized discs to permit long, 
trouble-free belt life. 

e Tight wrapping of the transmis- 
sion case around the discs permit- 
ting maximum overall dimensions. 

e Double-sealed, permanently lu- 
bricated bearings. 

e Heavy chrome plated shafts and 
keys ground to close tolerances. 

e Large grease reservoirs for discs, 
practically eliminating “stuck discs.” 

The Vari-Master line has a speed 
range of up to an 8 to 1 ratio of speed 
variation. Three sizes cover a range 
of from 1 to 10 hp supplied by a 
standard NEMA “C” face motor with 
standard shaft extension. The helical 
gear reducer is offered in double, 
triple, and quadruple step reduction, 
providing a large selection of output 
speeds. Assembled both horizontally 
and vertically to fit nearly any space 
requirement, the unit comes in drip 
proof and totally enclosed construc- 
tion. Controls available: manual 
(handwheel), electric remote (push 
button), or pneumatic automatic. 

Western Gear Corp, Industrial 
Products Div, PO Box 182, Lynwood, 
Calif. 


MORE DATA? Circle 82, inside back cover 





Automatic Bar Feed 
Feeds Stock by Air Pressure 


Round, square, or hex bar stock can 
be fed into lathes or screw machines 
automatically by air pressure with 
this unit and stock can be fed for 
any desired length to a fixed stop. 
All sizes and shapes within the ca- 
pacity of the model can be handled 
without setup change. Height ad- 
justment from 38% in. to 50 in. on all 
models is provided by telescoping 
stands. 

Standard equipment includes reg- 
ulator, gage, valve, piston, and two 
adjustable stands. Tube ID is 9/16 to 
4 in.; length 6 to 20 ft. Four models 
are available in 1%-in., 1%-in., 2%- 
in., and 3%4-in. sizes. All have nom- 
inal capacity for 6-ft bars and will 
handle 12-ft bars. Special sizes can 
be furnished in capacities to 3% in. 
and in lengths to 25 ft. 

Power Grip Inc, Rockfall, Conn 
MORE DATA? Circle 83, inside back cover 
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SOLVE YOUR DIFFICULT WORKHOLDING PROBLEMS WITH 
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SrPrECiAklL. CHUCKS 


CONSULT 
CUSHMAN 
FOR THE 
ULTIMATE 

IN CHUCK 
ENGINEERING 


The assembly print reproduced above is but one of many 
examples of special chucks designed and engineered to meet 
unusual workholding and machining requirements. Cushman 
Special Chucks are being used in many diverse industries 
enabling manufacturers to meet realistic production quotas, 
maintain close tolerances and achieve lowest cost on both short 
or long runs. 


If you have a workholding problem, consult Cushman. Your 
problem may have already been solved. 


THE CUSHMAN CHUCK COMPANY: HARTFORD 2, CONNECTICUT 


Manufacturers of Air and Manually Operated Chucks, Power Wrenches, and Face Plate Jaws. 
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Jig Borer Microscope Contains 
Integral, Variable Light Source 
This jig borer microscope has a low 
voltage light source built directly in- 
to the tube making it a completely 
self-contained unit. Light is regu- 
lated through a variable transformer 
and a beam splitter directs the light 
through the objective providing ver- 
ticle surface illumination. 

Total magnification is 25X by 2X 
objective with a 2%-in. working dis- 
tance. The scope has a 12%X ad- 
justable eyepiece with a hairline 
cross and a series of concentric cir- 
cles for setting reference points and 
checking center distances between 
holes. Interchangeable and adjust- 
able shanks, straight or tapered, are 
available to facilitate truing. 

Opto-Metric Tools, Inc, New York 
13, N.Y. 

MORE DATA? Circle 84, 


inside back cover 


German Optical Jig-Borer Has 
Accuracy up to 0.00005 in. 
This Burkhardt (German) optical 
jig-borer Model HYOP 120 does not 
have a single gear or leadscrew. In- 
stead, the manufacturer has devel- 
oped a single lever control for fast 
positioning. With this single lever, 
the operator can engage rapid tra- 
verse, any milling feed, and creep 
feed of the coordinate table until his 
exact position shows up in the opti- 
cal screen within an accuracy of 
0.00005 in. No accumulative errors 
are said to occur. 

Honing and internal grinding also 
can be done by an automatic quill 
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reversal unit. The machine has a 5- 
in. quill, with an 8 hp motor, which 
makes it one of the most powerful of 
jig-borers. Table capacity has a max- 
imum distance between hole centers 
of 45 x 25 in. 

Dist by Continental Industries Co, 
Milwaukee 16, Wisc 


MORE DATA? Circle 85, back cover 
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Be Used For Continuous Work 
Motorized G-R-D marking Fixtures 
are said to be practical for parts not 
customarily marked. The style H fix- 
ture (above) is for continuous mark- 
ing along the full length of bar stock 
for screw machine processing. In 
this application, the marking die ro- 
tates at 58 rpm allowing impressions 
to be made as close as 1/32 in. or as 
far apart as 1/16 in. 

Basic Components of the G-R-D 


fixtures: 1750 rpm, 1/3-hp motor; 
single revolution, solenoid operated 
clutch for non-continuous marking 
operations; a marking roll with any 
desirable symbols or lettering; 
T-handle for fine adjustment of 
marking depth; and a cradle or man- 
drel for holding parts to be marked. 
M E Cunningham Co, 1025 Chateau 
St, Pittsburgh 33, Pa 
MORE DATA? Circle 86, inside back cover 


SERIES 7100 RIGIDCUT FACE MiLL is 
said to cut machining time for either 
roughing or finishing cast iron at high 
speeds and feeds because of the shape 
of the brazed carbide blade. Recom- 
mended for cuts up to 5/16 in., the cut- 
ters come with effective diameters from 
6 to 20 in., in 1-in. increments—Wes- 
son Co, 1220 Woodward Heights Blvd, 


Ferndale 20, Mich 
MORE DATA? Circle 87, inside back cover 


EIGHT-STATION CENTER COLUMN MACHINE mills, drills, counterbores, and 
taper reams forged steel automotive steering knuckles at 120 pe per hr. The 
machine is made up of standard building block components including standard 
base, index table, fluid drive index mechanism, five slide units mounted on wing 
bases around periphery of base, and three slide units mounted on column— 
Snyder Corp, 3400 E Lafayette, Detroit 7, Mich 


MORE DATA? Circle 88, 


back cover 


inside 
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This husky self-contained power unit combines 
true economy with tremendous efficiency to 
power cylinders, chucks, clamping devices and 
many other hydraulic machines. 

Teamed up with Logan’s “Super-matic” cyl- 
inder, this unit can generate thousands of pounds 
of pressure and maintain a steady, trouble-free 
operation month after month—at top produc- 





if 





»»» EVERY DAY 
IN THE YEAR! 


st 


tion speeds. If you would like additional infor- 
mation about this compact power unit, or any 
of Logan’s other products, just fill in and mail 
the coupon below. 


[LOD CH Vr/ 


AIR AND HYDRAULIC OPERATED MACHINES 


Check the items you want, fill in your name and address, tear out and mail to: 


Logansport Machine Co., Inc. + 7gg Center Avenue, Logansport, Indiana 


— 100-1 AIR CYLINDERS 200-1 HYD. POWER UNITS 
——100-2 MILL-TYPE AIR CYLS. 
— 100-3 AIR-DRAULIC CYLS. 
—100-4 AIR VALVES 

— 100-5 LOGANSQUARE CYLS. 
— 100-6 ULTRAMATION CYLS. 
— 100-7 SUB-PLATE AIR VALVE 
300-1 CHUCKS 

— 300-2 PRESSES 


200-3 750 SERIES HYD. CYLS. 
200-4 and 200-7 HYD. VALVES 
200-6 SUPER-MATIC CYLS. 
__ABC BOOKLET 

__CIRCUIT RIDER 
~—CALCULATOR 

——FACTS OF LIFE 


~—200-2 ROTOCAST HYD. CYLS. 


Please send copy of catalog 
NAME 
TITLE 


ERIE cccesneciisvenetinttinisinninsonypsinamnscticiniatatmnnsitinaiadonn 
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FIVE-WAY HORIZONTAL DRILLING AND TAPPING MACHINE, which handles 
either aluminum or cast-iron engine blocks, indexes only twice to perform 192 
operations. The three-station transfer machine has an alternate set of pick-off 
gears on main drive of each spindle carrier to allow easy speed change for 
machining either aluminum or cast-iron crankcases—The Foote-Burt Co, Cleve- 


land 8, Ohio 


Bench Welding Equipment Handles 


Small Parts, Thin-Gage Materials 
Sciaky SP.O bench welder, Model 
369B, has standard equipment that 
includes a diaphragm head, table 
mounted, ac electrical and pneumatic 
controls, and welding transformer, 
available from 300 va to 2000 va. 
Components may be bought sepa- 
rately. Bench top is 30 in. deep, 42 
in. long, and 32 in. from floor. 

In addition to company’s conven- 
tional ac control of C6éH2 thratron 
contractor, synchronous weld timer, 
and heat control, a new and standard 
welder control is now included—a 
Pulse Firing Power System. The use 
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of either affords a wide welding 
range of gage and material. With ac 
welding control, a relatively long 
weld time at a low energy level can 
be used. As an alternate (depend- 
ing upon the application) with a 
Pulse Firing Power System, ex- 
tremely high energy can be trans- 
mitted to the workpiece in about 
one millisecond. A low inertia dia- 
phragm welding head, guided by two 
precision ball bushings, provides ac- 
curate electrode alignment and min- 
mizes friction. 

Sciaky Bros Inc, 4915 W 67 St, Chi- 
cago 38, Ill 


MORE DATA? Circle 90, back cover 
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Compact Grinding Attachment 


Handles Hard-To-Reach Areas 

Called “Diamond Speedgrind,” this 
unit is easily attached to most sur- 
face grinders. Designed to reach areas 


inaccessible to conventional ma- 


chines, the grinder is said to facili- 
tate high precision surface grindng. 

The body of the unit, made of a 
special alloy casting, has been de- 
signed to eliminate all unnecessary 
bulk, permitting the operator to get 
closer to the chuck. The attachment 
delivers 17,000 rpm at a 3,600-rpm 
drive spindle speed. 

It comes with a choice of 3/32, % 
3/16 or %-in. collet, or a mandrel for 
% or %-in.-ID unmounted wheels. 
Special size and length mandrels are 
available. Price: $295 with a steel 
storage case and choice of collet or 
mandrel. 

Speedline Sales Co, 
Ave, Warren Mic” 
MORE DATA? Circle 91, 
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Solid State Reversine Zrive 
Features Stepless Operation 


A solid state reversing drive for DC 
shunt motors of up to three hp is 
said to reverse direction and rotation 
of the motor without using contrac- 
tors or relays. 

With no moving parts the static 
drive features a smooth and stepless 
operation with no dead-band around 
the zero speed. 

ACF Electronics Div, ACF Indus- 
tries, Inc, Riverdale, Md 
MORE DATA? Circle 92, inside back cover 


Multihead Spot Welder 
Features Cascade Firing 


Available as a standard unit with 4, 
8, or 12 heads, the welder incorpo- 
rates cascade firing to prevent high 
power demand. All the heads come 
down at once; the transformers fire 
one after the other. 

Each head has its own cylinder 
and is individually adjustable; each 
also has its own shut-off valve. There 
is a timer and an on-off switch for 
each transformer, allowing use of all 
or any combination of heads. Addi- 
tional features include squeeze and 
hold timer to insure positive and 
consistent welds, and a two-stage 
foot switch arrangement. 

Alphil Spot Welder Mfg Corp, 1058 
Pacific St, Brooklyn 38, NY 
MORE DATA? Circle 93, inside back cover 
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A series of technical discussions that will be helpful in 
getting better results from tapping and gaging operations 


No. 8 





subject: Helpful Hints for Successful Tapping 


The Drilled Hole: 


The drilled hole should be of proper size; 
drilled straight and not out of round. For most 
applications, a thread height of 55% for 
smaller taps and 75% for larger taps will have 
more than sufficient strength. Excessive thread 
height may result in torn threads and high tap 
breakage. Tap drills used in malleable metals 
such as soft stainless steel, soft aluminum, 
copper, monel metal etc., should be the largest 
size permissible because these metals tend to 
flow to the crest of the minor diameter while 
being tapped. This results in a small minor 
diameter after the tapping operation. Where 
it is possible, bottoming holes should be re- 
cessed or drilled deeper than it is necessary 
to tap. When tapping a hole with a taper pipe 
tap, it is often helpful to taper ream before 
tapping. “Go” and “not go” cylindrical plug 
gages may be used to control the drilled hole 
size. 





The Tapping Machine: 


Use a tapping machine and tap holder suited 
for the work. Check the tapping machine spin- 
dle and holder for wear and alignment. If they 
are worn or out of line, oversize and bellmouth 
holes may result. 





Lubrication: 


The best lubricant for tapping depends on 
many variables such as the material to be 
tapped, the method of tapping and general 
conditions. The proper lubricant or cutting 
fluid can promote longer tap life, size control 
and higher tapping production. The correct 
lubricant can generally be determined by an 
oil company’s representative who usually will 
make a survey and recommend the best lubri- 


variations of carbon content of steel; hard 
spots in material; depth of hole to be tapped; 
thread height to be tapped. 


Tap Factors: Major diameters, pitch and lead; 
style of tap; width of lands; amount of hook 
or rake; length of chamfer. 


Mechanical Factors: Type of tapping ma- 
chine and holder; condition of tapping ma- 
chine; type of fixture; vertical or horizontal 
tapping (faster speeds for vertical tapping); 
method of feeding the tap; cutting fluid used 
and method of application. Generally the best 
speed for tapping is the highest speed that 
conditions permit. 


Use a tap with the proper number of flutes, 
flute design, chamfer and pitch diameter for 
the job. 


Avoid tapping a hole so deep that the flutes 
of the tap clog tight with chips. Tap breakage 
will result. When deep hole tapping is neces- 
sary, use one or more roughing taps and a 
finishing tap. Do not rough out a thread too 
close to the finished size. The finishing tap 
may bind in the thread and break; will rub 
instead of cut. 


When starting to thread a hole, allow the tap 
to find its own lead. Do not attempt to force 
or retard the tap... this will cause a bell- 
mouth hole. 


Sharp taps are a must for successful tapping. 
Sharpen when necessary with the utmost care 
on one of the several types of machines on 
the market designed for this purpose. Do not 
sharpen taps by hand. 


We have listed some of the most common tap- 
ping rules but there are many more depending 
upon the specific tapping job. Bath engineers 
will recommend proper taps and give tapping 
advice on application. 


Clip and mail coupon NOW! 





cant for the specific tapping job. John Bath & Co., Inc. be oe, Wi 
Mann ‘orcester, Mass. 
. I would like to receive blueprints on the proper method 


Tapping Speeds: of ‘sharpening taps. Send to: 





oadeeawal 


o 
oe 





There are many factors which affect proper tapping speeds, 
some of which are: Street 





Material Factors: Thermo-conductivity of the material to 


City or Town State 








be tapped and wall thickness as it affects heat dispersion; 


So EEELELELEL a Lkha tr 


Vanesa. 


* Cylindrical and Thread Gages ° Ground Thread es then Micrometers John BATH & Co., Inc. 


22 Mann Street, Worcester, Mass. 
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Lift up to 4000 pounds with new SO Ib. air hoists 


THOR INDUSTRIAL 
AIR TOOLS 


Thor's 30-Ib. air hoists lift up to 
4,000 Ibs! Husky in power, yet 
compact and portable. Strictly 
a one-man operation! Infinitely 
variable speeds in both direc- 
tions. Up: from dead slow to 50 
ft. per minute. Down: to 96 ft. 
per minute. Exclusive multiple- 
disc safety brakes and rugged 
air motor deliver top perform- 
ance with complete safety under 
the most adverse conditions. 








There are as many ways to save your money on these two 
pages as there are Thor models of the tools shown. Every 
hoist, hammer, chipper, nut runner and grinder has been 
designed with only one purpose—reduce your costs by 
increasing production. That’s been Thor’s business now 
for 68 years. Make it your business to find out how Thor 
can help you. A nationwide network of factory experts and 
distributors are at your service. The Yellow Pages list 
them. Or write us at Thor Power Tool Co., Aurora, IIl. 


THOR AIR IMPACT 
WRENCHES save time 
and money on nut 
running, screw- 
driving, reaming, 
tapping, applying 
and removing 
studs. Capacities 
from 4%” to 1%”. 


te > 
THOR MULTIPLE AIR 
NUTSETTERS assure 
greater accuracy of 
torque control; def- 
inite savings over 
individual tool ap- 
plications involv- 
ing close patterns. 


IT’S THOR POWER that does it! Thor air chipping 
hammers are famous for it. That, plus stay-on- 
the-job durability, economy and ease of opera- 
tion. Complete selection of plate and spool 
valve chipping hammers; scaling hammers; 
riveting hammers. 


LARGE CAPACITY HOISTS TO 3 TONS. Up to 90% 

faster. No jerking or vibrating. New, more pow- — 

erful motors with mufflers. Thor has the hoist GET 50% MORE grind- 

to complete it—any job faster and safer! ing power, 6 times 
quieter. Thor air 
grinders, available 
in forty models. 
Cup grinders, wire 


THOR POWER TOOL COMPANY trusting ‘machines 
AURORA, ILLINOIS and disc sanders. 


> 


ATLANTA © BIRMINGHAM + BOSTON « BUFFALO « CHICAGO 
CINCINNAT: « CLEVELAND ¢ DENVER + DETROIT » HOUSTON 
INDIANAPOLIS « KANSAS CITY, MO. « LOS ANGELES « MILWAUKEE 
NEWARK « NEW YORK CITY © PHILADELPHIA « “PITTSBURGH 
RICHMOND «© ST. LOUIS « SAN FRANCISCO « SEATTLE 


TORONTO, ONT., CAN. © EXPORT DIVISION, NEW YORK CITY 
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HOW TO EXPAND 
THE USE OF YOUR 
PRESS BRAKES 


blue hook 
of 

press brake 
tooling 


This new book is the most comprehensive 
treatise on press brake work—134 pages of 
ideas. It is offered to assist press brake 
users visualize methods suitable to their 
own bending and forming needs. 

To develop any of these ideas to your 
particular type of work, on any make of 
press brake, the Tooling Division at Dreis 
& Krump offers you top, experienced de- 
signers and a large die shop well equipped 
to make the finest press brake dies of any 
type, any size, at lowest cost. 

This book, Press Brake Dies, is available 
to any press brake user by request on com- 
pany letterhead. 


A Tradition of Quality and Value since 1899 


Special Metal-Forming Machines FTat eat 
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DREIS & KRUMP 


MANUFACTURING CO. 
7434 S. Loomis Bivd., Chicago 36, Illinois 
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Heavy-Duty Tapping Unit 
Has 6-in. Max Spindle Travel 
Model TU 1400 measures 32 in. in 
length, 10-15/16 in. in width, 22% in. 
in height, and may be supplied with 
motors up to 10 hp. It can be used 
in any position, making it particular- 
ly suitable for multiple station ar- 
rangements on fixed and indexing 
tables. Built-in electrical relays per- 
mit automatic or manual cycling. 

Each unit is provided with its own 
control panel and is capable of 30 
reversals per minute. It is equipped 
with an oil reservoir tank and a lu- 
bricating pump. All castings, in- 
cluding motor housing, are of alu- 
minum alloy. 

Johnson Drill Head Co, Rockford, 
Iu 
MORE DATA? Circle 100, inside back cover 


VARIABLE SPEED DRIVE eliminates 
three major lubrication spots as shown: 
(1) Keys are made from tough elastic 
material to eliminate key and keyway 
wear; (2) Wear-resistant non-metallic 
bushings require no lubrication; (3) 
Shaft surfaces are corrosion-proof and 
1equire no lubrication. Drives are pro- 
duced in % to 25 hp with output speeds 
from 4606 to 0.4 rpm in speed varia- 
tions up to 10:1—Dept B-1, Sterling 
Electric Motors, Inc, 5401 Telegraph 
Rd, Los Angeles 22, Calif 

MORE DATA? Circle 101, inside back cover 
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tes 
every 


valve? 





Valvair does! How else can any manufacturer be sure that every valve he ships to a 
customer will function properly, from the first cycle on? 

Each Valvair valve is cycled and re-cycled under water, at 30 to 50% above its rated 
pressure, to be certain that it meets Valvair's rigorous performance specifications. And, 
this final operating test is just one of the countless rigid quality control inspections each 
part of every valve must pass during its manufacture. In fact, one out of every twelve 
Valvair production men is a full-time inspector. Parts are scrutinized in process, as well 
as just prior to assembly. The most modern types of equipment, including optical com- 
parators, surface finish indicators, optical and air gaging units, super magnifiers and 
precision gages, are used by the inspection team to assure Valvair’s reputation for out- 
standing quality. 

Specify Valvair components for the equipment you design, build or operate, to maintain 
your reputation for quality. For all the facts, write for Bulletin 59-SK, or call your nearby 
Bellows-Valvair Field Office. Address Bellows-Valvair, Akron 9, Ohio, Dept. AM-361 


Bellows - alvair 


AKRON 9, OHIO 
DIVISION OF INTERNATIONAL BASIC ECONOMY CORPORATION (IBEC) 


8171 
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AMERICAN STOCK GEARS 


Eliminate “high-cost specials” 


by standardizing on 


Investigate and you'll probably find that 
instead of having to go to the added time 
and expense of ordering special gears, 
that your needs can be filled from the 


American line. 


American is a ‘complete’ stock gear line. 
Manufactured by Perfection —a veteran 
of over 30 years in the gear business — 
these gears are made to the most precise 
standards, from the highest quality 
materials. This popular line includes 
brass, bronze, steel, semi-steel, cast iron, 
and non-metallic gears in a range of 48 to 
3 diametral pitch. 


You'll save time and money . . . save on 
inventory . . . simplify purchasing and 
have less lost production time by procur- 
ing your stock gear needs from your near- 
by distributor of American Stock Gears. 


in| Ask for FREE copy of American 
\ ry, Stock Gear Catalog No. 360 con- 


184 


taining detailed information and 
engineering data. 


AMERICAN STOCK GEAR iivision 


Perfection Gear Co., Harvey, Illinois 
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NEW SHOP EQUIPMENT 


Supermill Horizontal Boring Mill 
Has Airflo Suspension System 


Model A176, a 3-in.-bar horizontal 
boring, milling, drilling, and turning 
machine, is equipped with the Air- 
flo suspension system that eliminates 
metal-to-metal contact on the table 
movement. Both the longitudinal and 
cross travel of the saddle and table 
are completely supported by an in- 
finitesimal film of air supplied by a 
built-in air-oil compressor. The vol- 
ume of air required is minute and 
the pressure extremely low, meas- 
ured in a fraction of 0.0001 in. Both 
table and saddle riding on lubrication 
of compressed air and oil results in 
smoothest possible traverse both for 
feed and rapid return. 

In addition to the suspension sys- 
tem, the machine now has complete 
square D pendant controls and hy- 
draulic clamping of head, table, and 
outboard, plus optical measuring 
controls. 

S & S Machinery Co, 140 53rd St, 
Brooklyn 32, NY 
MORE DATA? Circle 102, inside back cover 


Milling Table Accessory 
Offered for Drillpress 


Compound milling table accessory is 
designed for operations involving end 
mills up to %-in. dia and jig boring 
requiring medium accuracy. When 
the frequency of jobs and size of the 
tools demand, Boice-Crane’s geared- 
head drillpresses can be fitted with a 
special type of milling spindle with 
threaded nose and screw-on collar. 

The milling table has accurately 
ground work surface size 224% x $% 
in., fitted with two T-slots, perimeter 
coolant trough, and a third T-slot in 
the front vertical table surface. Lon- 
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NEW SHOP EQUIPMENT 


gitudinal feed is 14% in. crossfeed 
is 6% in. The longitudinal and cross- 
slide saddles are scraped, fitting with 
both gib adjustments and adjustable 
stops. Overall height is 4-5/16 in. 
The milling table can be used inter- 
changeably on company’s 18, 24, and 
the new 25%-in. geared-head drill- 
presses and adapts to any press with 
table-knee bored 2% in. 
Boice-Crane Co, 935 W Central 
Ave, Toledo 6, Ohio 
MORE DATA? Circle 103, inside back cover 


TIG Welding Power Supply 
Features Balanced Wave 


New type of balanced wave power 
supply is designed specifically for 
high performance inert gas welding 
with non-consumable electrode. De- 
sign provides a capacitor bank in the 
secondary circuit and employs non- 
saturable reactor and transformer 
design to assure balanced electron 
flow between electrode and work- 
piece. Full electron flow in both 
directions greatly improves the re- 
moval of surface oxides on aluminum 
welding and reduces arc fluctuation 
and sputter to provide dense, clean 
welds of excellent appearance, man- 
ufacturer states. 

Built-in high frequency generator 
provides arc ignition without con- 
tact between electrode and work 
piece. Infinitely variable motorized 
current control is provided through- 
out three overlapping switch ranges: 
low, 28-58 amp; medium, 53-175; 
high, 165-400 on 150-v scale. Two 
models are available. Model BW400- 
AC delivers ac only, with selectable 
open circuit voltages of 100 and 150. 
Model BW400-AC/DC includes a 
heavy-duty rectifier bank and de- 
livers either ac or de, with 150-v 
open circuit on ac and 80-v on dc. 

Glenn Pacific Corp, 703 37th Ave, 
Oakland 1, Calif 
MORE DATA? Circle 104, inside back cover 
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OSBORSS 


~ 


c Valin 

THIS AUTOMATIC FINISHING OPERATION handles precision edge blending on 
aircraft engine cylinder barrels. Setup consists of an Osborn 6-station index 
table and three finishing heads equipped with Osborn Fascut» Brushes with 
deburring compound. Heads No. 1 and 3 each brush one minute clockwise 
and ccw to put .020” blend on edges of mounting holes. Head No. 2 brushes 
1 minutes cw and cew to put .010” blend on top edge and O.D. thread ends. 


EDGE BLENDING oyinaers 


done 566% faster with OSBORN power brushing 


Here’s an aircraft manufacturer with a problem: specifications for 
these reciprocating engine cylinder barrels called for precision 
tolerances. Hand finishing rate: 3 parts an hour... too slow... 
too costly. 

Today, an automatic Osborn Metal Finishing Machine handles the 
work .. . power brushing the parts rapidly, uniformly, economically. 
Rate: 20 an hour. . . 566% faster with exceptional quality control. 
It’s another case-in-point of today’s Osborn power brushes and 
brushing methods at work throughout industry solving tough metal 
finishing problems. An Osborn Brushing Analysis—made in your 
plant now at no obligation—can cut costs on your deburring, 
cleaning, polishing and precision blending operations. Write or call 
The Osborn Manufacturing Company, Dept.C-109, Cleveland 14, 
Ohio. Phone ENdicott 1-1900. 


Metal Finishing Machines . . . and Finishing Methods 
Power, Paint and Maintenance Brushes . Foundry Production Machinery 
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CHEMICAL ANALYSIS AND PHYSICAL PROPERTIES 


Ladle Chemical Analysis, percent 





Carbon -25 max. Sulphur 
Manganese 1.60 max. Silicon 
Phosphorous .040 max. Copper 


Minimum Physical Properties 

















Over 5/16” 


THICKNESS To 5/16” to to 
3/8” inci. 1/2” incl. 





Yield point, psi 50,000 47,000 45,000 
Tensile strength, psi | 70,000 70,000 70,000 
ion in 2”, %| 20.0 20.0 











Ladle Chemical Analysis, percent 





Carbon -23 max. Sulphur 
Manganese 1.40 max. Silicon 
Phosphorous -040 max. Copper 


Minimum Physical Properties 














To 1/2” | Over 1/2” to 


THICKNESS incl. 1%” inel. 





Yield point, psi 45,000 42,000 
Tensile strength, psi 70,000 65,000 
Elongated in 2”, % 22.0 22.0 








Ultimate compressive strength equals tensile strength 
Ultimate shearing strength. .equal to % tensile strength 
Modulus of elasticity, psi 28,000,000/30,000,000 
Endurance limit (normalized), psi 40,000 


Charpy impact, keyhole notch 
(As rolled room temperature, av. ft. Ibs.) 


Coefficient of expansion, per degree F. 
Ce tai ceebadepeaes a ceess .0000063 


eg ded lei 


Thickness of product inside Radii 
Yoloy Grade A Yoley Grade B 








1/16” to 1/4” inel. | 2-4 x thickness 2 x thickness. 
Over 1/4” to 1/2” incl. 3-4 x thickness 3 x thickness. 


Hot forming is + ded for thick over 1/2” 





WELDING Yoloy M may be butt welded satisfactorily using the low 
hydrogen electrode without preheat. Similar results were obtained on 
fillet welds. The parent metal failed before the weldments. 


Youngstown - 


YOLOY 


high strength steel outlasts 
ordinary steels—makes tough 
equipment tougher 


Youngstown’s Yoloy M is a special steel for pun- 
ishing jobs. It is a giant shovel’s bucket teeth, 
bulldozer blades, tracks for cats. A steel to stand 
up under weather and wear. Yet Yoloy M costs 
less in the long run because it outlasts others. 


Yoloy M is a low carbon open hearth steel al- 
loyed with precise amounts of copper and manga- 
nese. It resists atmospheric corrosion up to 2 
times better than carbon steels—is up to 40% 
stronger. You replace weight with strength. You 
get a tougher, harder steel to keep heavy equip- 
ment working longer under any and all conditions. 


Youngstown makes Yoloy M in two different types 
to suit your specifications: Grade A and Grade B. 
Yoloy Grade A is recommended for light plate and 
intermediate thickness applications where only 
moderate forming and simple welding are in- 
volved. Yoloy Grade B is for special applications 
involving intricate forming and greater resistance 
to shock and impact. Both are available in hot 
rolled bars, bar shapes, plates, sheets and strip. 


Specify high quality Youngstown Yoloy M when 
you want rugged, efficient higher strength steel. 


growing force in steel 


For complete information about Yoloy Steel, write: Department 3-A. 
The Youngstown Sheet and Tube Company, Youngstown, Ohio 
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Cost reduction in small parts production 
is our business. Let us discuss the 16 areas in which V & O 
presses, press tooling, dial feeds, and special units can be of 
help. Just a few minutes going over the above Cost Reduction 
Planner with one of our men could lead to dramatic savings. 
Ask to see a representative by contacting Emhart Manufac- 
turing Company, Hudson Division, Hudson, N. Y. It could 
be one of the most important requests you'll make this year. 


E> EMHART 
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COST 
REDUCTION 
IN 

SMALL 
PARTS 
PRODUCTION 


Ten minutes with an 
Emhart rep may 
uncover a hot new 
cost reduction plan 
in one or more of 
these areas: 


PRODUCT DESIGN 


MATERIAL AND 
PARTS FLOW 


PACKAGING 
FABRICATION 
ASSEMBLY 
DIRECT LABOR 
INDIRECT LABOR 


METHODS 
SIMPLIFICATION 
(PEOPLE) 


METHODS 
SIMPLIFICATION 
(MACHINES) 


QUALITY CONTROL 
IN-PROCESS INVENTORY 
MAINTENANCE 

FLOOR SPACE 


SPARE PARTS 
INVENTORY 
(CUSTOMER) 


SPARE PARTS 
INVENTORY 
(V & O MACHINES) 


16 CRITICAL OPERATIONS 
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Portable Hydraulic Pump Unit 
Designed as Drilling Accessory 


Self-contained unit that wheels from 
one machine to anothef supplies 
coolant for gun drilling on turret 
lathes, drillpresses, and boring mills. 
It employs a balanced vane-type 
positive-displacement pump mounted 
inside a metal cabinet with integral 
40-gal capacity coolant tank. A 5-hp 
motor supplies 10 gpm at 1000 psi. 
Operator controls the pumping 
unit through an instrument panel or 
the unit can be automated to syn- 
chronize with drilling operations on 
automatic chuckers and_ similar 
equipment. Model can be used with 
any gun-drilling coolant having a 
viscosity of 125 to 250 SSU at 100 F. 
Ward-Riddle Co, Ravenna, Ohio 
MORE DATA? Circle 105, inside back cover 
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Metal Coating Gives Protection 
Against Acid, Alkali, Exposure 


Full protection from acids, alkalis, 
and outdoor exposure for aluminum, 
other non-ferrous metals, and stain- 
less steel is promised with a new 
all-polymer coating called Perma- 
Cote 61. It is said to be the only 
product to meet the Aluminum Win- 
dow Manufacturers Assn specifica- 
tions for acid and mortar resistance 
after only one coat. 

Perma-Cote 61 is a colorless, non- 
yellowing coating which forms a 
tough, glossy film that will not dis- 
color when exposed to ultraviolet 
rays. It is said to have excellent ad- 
hesive qualities and can be applied 
by dip, brush, or spray. The coating 
dries tack-free in two to three min- 
utes at room temps and 50% rela- 
tive humidity. 

The company sees Perma-Cote 61 
as the answer to the etching prob- 
lem caused by highly alkaline mortar 
used in construction and muriatic 
acid used in post-installation clean 
up. 

Said to provide long-term protec- 
tion, Perma-Cote 61 comes in 55-gal 
drums with smaller sizes available 
to fabricators and construction com- 
panies for demonstrations and tests. 

Service Products Div, S C Johnson 
& Son, Inc, Racine, Wis 
MORE DATA? Circle 106, inside back cover 


MODEL 772 PRECISION BORING MACHINE produces 47 different sizes and 
configurations of heavy-duty pillow-blocks. Two standard heavy-duty precision 
spindles carry a minimum number of interchangeable boring quills—Ex-Cell-O 
Corp, 1200 Oakman Blvd, Detroit 32, Mich 

MORE DATA? Circle 107, inside back cover 


AND FEEDS 


Fe Vvé&O 
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THAT’S THE STORY OF THE NEW 
VOSS STAMPED PARTS-FLATTENER 


Stamped parts are flattened to .005 of dead 
flatness in one pass! Hand or automatic feed. 
Heavy duty, low maintenance. Takes no more 
space than your desk. Can be engineered to 
flatten parts with irregular surfaces. Savings in 
time and manpower can be enormous. Low cost 
for the job it does. If you’re looking for cost 
reduction in your stamped parts operation, call 
or write Voss Engineering Company. 


We'll be glad to arrange a demonstration with your parts, without obligation. 


Vos S Encineerine co. 
© & a és és 7301 Penn Ave. Pittsburgh 8, Pa. Churchill 2-4422 
(Makers of the Voss Precision Roller Leveler) 
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Sand Blast Machine Marks 
And Stencils Automatically 


Model 173 (re-designed version of 
Model 162) is a small, compact unit 
for marking metal, glass, and plastic 
components. In operation, the parts 
to be etched are placed in a work 
locating fixture on top of the cabinet. 
Vizual observation and location of 
the workpiece is unnecessary. 

The sand blast nozzle is located 
within the cabinet and fixed in a 
vertical position. Flow of abrasive 
is controlled by a pedal. Stencil work 
up to % in. round or % in. square 
can be handled by a single nozzle; if 
larger areas are to be marked, the 
number of nozzles needed is in- 
creased. Cabinet measures 37 in. 
wide by 19 in. deep by 31 in. high. 

Pressure Blast Mfg Co, 27 Pleasant 
St, Manchester, Conn 


MORE DATA? Circle 109, inside back cover 


OVERLOAD PROTECTOR COUPLING, 
Torq-Tender, fits motor and machine 
shafts from % to 1% in. dia, and can 
be ordered preset to disengage at any 
torque setting from % to 60-ft-lb. It 
can be used either in direct drive or in 
attachment with sprocket, gear, or pul- 
ley; it is warranted for 1 million dis- 
connect-reconnect cycles—Helland Inc, 
Navarre, Minn 

MORE DATA? Circle 110, inside back cover 
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final touch-up 
fast and clean! 


fine-line separations between 
colors made sharp with masking 


TAPES FROM 3M 


The final touch of quality for Evinrude outboard motors 
goes on easily and quickly with the help of 7 tapes 
from 3M. After motor shrouds are covered with flexible 
shields and sprayed, separation between colors is ragged. 
Application of “Scotcn” Branp Masking Tape and a quick 
final touch-up spray makes the —— sharp and clean. 

TRY THIS METHOD. See how it speeds finishing 
operations and improves results. Ask your 3M Representa- 
tive or nearest “Scotcn” Branp Tape Distributor for a dem- 
onstration, or write: 3M 


Co., 900 Bush Ave., St. Paul SCOTCH BRAN D 


6, Minn., Dept. 1BA-31. tapes for industry 


® 
Minnesora Mininc ano Mianuracrurine company 
.«- WHERE RESEARCH 1S THE KEY TO TOMORROW 


**SCOTCH'* 1S A REGISTERED TRADEMARK OF 3M CO., ST. PAUL 6, MINN. 
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In industrial wrenches... 


check the price tag— 
check the real cost, too! 


Hand tools with the lowest price 
tag often are the most expensive. 
Before you buy, consider tool life, 
speed of delivery, vendor’s tool 
knowledge, worker productivity. 
Consider tool quality and all it 
implies. For example, SNAP-ON* 
tools are made from specially se- 
lected alloy steels that provide 
toughness and durability—factors 
that permit lightweight design. A 
man can work faster, easier, get 
more done with these tools than 
with clumsy heavyweights. 
Forging, machining and heat- 
treating operations are precision- 
controlled. A SNAP-ON wrench 
fits snugly, surely — lets a man 
pour on the muscle power with 
confidence. SNAP-ON tools cost 
less in the long run. They stay 
on the job long after price-line 
merchandise hits the junk heap. 
Delivery speed is important, 


too, particularly on assembly line 
tools. SNAP-ON maintains fully 
stocked regional and branch ware- 
houses throughout the U.S. and 
Canada. SNAP-ON customers get 
immediate attention on emergency 
calls. 

Finally, you can’t put a price 
tag on tool knowledge and expe- 
rience. SNAP-ON sales engineers 
are qualified to give advice on 
proper tool selection, plan decen- 
tralized tool cribs, analyze tool 
needs for maintenance and over- 
haul. They also refer ideas on 
special tools to SNAP-ON design 
engineers. 

By every tool measure, SNAP-ON 
gives you your money’s worth — 
and then some. Your nearest 
SNAP-ON representative would 
welcome the opportunity to prove 
this. Call him or write us now for 
new 180-page industrial catalog. 


af FOR ALL INDUSTRY 


8025-C 28th AVENUE 
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NEW SHOP EQUIPMENT 


Three-Stage Cascade Rinse Unit 
Introduced by Bendix 


Designed to complement manufac- 
turer’s line of sonic energy cleaning 
systems, this unit has three stations. 
Rinse solution is pumped into the 
first station over-flowing into the 
second, and then into the third sta- 
tion where it is drained for rejuve- 
nation and recirculation. 

Parts being rinsed are submerged 
in chamber three followed by sub- 
mersion in two, and subsequently in 
chamber one, the cleanest of the 
three. After rinsing, parts are dried 
in a forced air dryer. Cascade units 
are available with three 14 x 20-in. 
or three 18 x 25-in. chambers. 

Bendix Corp, Pioneer-Central Div, 
Davenport, Iowa 


MORE DATA? Circle 111, inside back cover 


Controlled Atmosphere Box Furnace 
Added to Ipsen Line 


Furnaces are available as gas-fired, 
oil-fired, or electrically heated units. 
Operating temperatures of 2400 F can 
be maintained in the smaller models 
and larger ones are capable of tem- 
peratures to 2250 F. Excellent tem- 
perature uniformiy is maintained 
since the charge is headed by 100% 
forced convection. 

Features include higher temper- 
atures because there is no alloy inside 
the furnace; protected atmosphere is 
circulated by a ceramic fan capable 
of driving the atmosphere at a speed 
of 2500 fpm; heating is accomplished 
by Ipsen super alloyed ceramic heat- 
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ing tubes that are impervious to high 
carbon and high hydrogen atmos- 
pheres as well as resistant to ex- 
treme changes of either heating or 
cooling. Furnaces can be manually 
charged or can be used with mech- 
anized loaders and unloaders for pro- 
duction line heat treating operations. 
Ipsen Industries Inc, PO Box 500, 
Rockford, Ill 
MORE DATA? Circle 112, inside back cover 


Electronic Adjustable Speed Drive 
Available to 72 hp Maximum 


Two more sizes in integral horse- 
power ratings have been added to 
the line of Series 25 electronic ad- 
justable speed drives. Size 3 drives 
are rated at 3 hp max and Size 4 at 
7%. Sizes 1 and 2 previously offered 
covered ratings to % hp. 

Series 25 drives consist of dc mo- 
tors powered by two thyratrons in a 
full wave circuit. Speed ranges up to 
100:1 are attainable. All Size 3 and 
4 drives include reversing and dy- 
namic braking. Systems may be pur- 
chased with or without enclosure, and 
user may furnish his own operating 
controls if desired. Standard input 
voltage is 230 v, 60 c, single phase. 

Cleveland Machine Controls Inc, 
1155 Brookpark Rd, Cleveland 9, Ohio 
MORE DATA? Circle 113, inside back cover 


FEEDALL 110 CONTROL SWITCH main- 
tains desired flow rate through pres- 
sure of moving work pieces. Measuring 
1 7/16 x 1 13/16 x 3 7/8 in., the 
switch operates on 110 or 220 v, and 
weighs 12 oz—Feedall, Inc, 38399 
Pelton Rd, Willoughby, Ohio 

MORE DATA? Circle 114, inside back cover 
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trim the cost of 
trim painting! 


fast and fancy finishing 
when you use masking 


TAPES FROM 3M 


The Harley-Davidson Motor Co. chooses masking tapes 
from 3M to speed much of the decorative trim painting 
on their products. Curved surfaces . . . complicated de- 
signs . . . the need for perfect results make “ScotcH” 
Branp Masking Tapes especially desirable. These tapes 
from 3M conform easily . . . stick at a touch . . . remove 
cleanly and easily . . . leave no adhesive residue. 

TRY THIS METHOD. See how it speeds finishing 
operations and improves results. Ask your 3M Representa- 
tive or nearest “ScotcH” Branp Tape Distributor for a dem- 


onstration, or write: 3M nee ws vas ove 
Co,, 900 Bush Ave. St.Paul SCOTCH BRAND 


6, Minn., Dept. 1BA-31. tapes for industry 


® 
Mianesora Mininc ano ianuracrurinc company 
... WHERE RESEARCH IS THE KEY TO TOMORROW 


**SCOTCH’’ 18 A REGISTERED TRADEMARK OF 3M CO., ST. PAUL 6, MINN. 
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NOW! 
& 
wo Atul drawings produced by the 
igh-Speed Microfilm Recor 
Automatic 
drafting 
like this 

















from your 
computer 
in less than 
1 second! 












































Instantaneous mechanical drawing is now a reality, with the 
Stromberg-Carlson S-C 4020 High-Speed Microfilm Recorder. Auto- 
matic drafting can cut weeks from design time, saving invaluable 
engineering man-hours. Here’s how it works: 

A computer is programmed with the contours and specifications of 
the part to be designed, using APT (Automatically Programmed Tool) 
language. The computer operates the S-C 4020 Recorder which 
makes multi-view mechanical drawings of the part in a fraction of 
a second. After the drawings have been checked, output of the com- 
puter can be used to operate a numerical control tool and produce 
the part. Capabilities of the S-C 4020 include recording data on 
microfilm at 17,500 points per second, plotting graphs on microfilm 
at 12,500 points per pow recording complex logic circuit draw- 
ings, tabular printing and forms projection. Write for more details 
to Stromberg-Carlson-San Diego, Dept. B-24, P O. Box 2449, San 
Diego 12, California. 


STROMBERG -CARLSON-SAN DIEGO 
soviwnon of GENERAL DYNAMICS CORPORATION 
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Shell Core Blower Has Each Step 
Automatically Timer-Controlled 


Model U-180-M shell core blower 
has many automatic features, in- 
cluding power roll-over. Only a few 
manual operations, such as core box 
opening and closing, are required in 
a cycle. Each step in sequence is 
automatically controlled by pre-set 
timers to give consistent quality of 
shell core production. 

The unit has all the basic features 
of its fully automatic counterpart, 
the Model U-180, but costs consider- 
ably less, according to the company. 

Occupying an area only 8 ft square, 
the machine is offered for either gas 
or electric core box heating, and ac- 
commodates core boxes up to 27 x 
20 in. with a max depth of 15 in. 
The integral sand hopper will hold 
150 lb of sand. 

One man can operate more than 
one machine, and therefore both 
right and left hand models are avail- 
able. All auxiliary attachments com- 
mon to the automatic model are 
available. 

Shalco Div, The National Acme Co, 
170 E 131 St, Cleveland 8, Ohio 
MORE DATA? Circle 115, inside back cover 


Miniature Flexible Coupling Line 
Includes 12 New Models, Sizes 


Dial line has been expanded to in- 
clude 12 new models and/or sizes in- 
cluding a new %-in.-OD coupling in 
both pancake and split-hub types. 
Sizes now range from %-in.-OD to 
1-5/16-in.-OD and bore sizes from 
0.0937 to 0.6875 in. These couplings 
are rated to transmit 15 to 40 in.-lb of 
torque at high speeds. They absorb 
angular misalignment up to 7°, 
lateral misalignment up to 0.015 in., 
and axial movement up to 0.060 in. 
in a single unit. Finishes are to MIL 
specs. 

Dial Products Co, 19 Cottage St, 
Bayonne, NJ 
MORE DATA? Circle 116, inside back cover 
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mask simple shapes 
or complex contours 


plating solutions can’t creep 
under these tight-sticking 


TAPES FROM 3M 


Stop-off masking and rack wrapping are fast, easy, sure 
when you choose tapes from 3M for the job. “SCOTCH” 
Branp Electroplating Tape No. 470, developed especially 
for plating applications, is strong, conformable and has a 
backing that resists effects of most solutions. 

Other electroplating tapes too: one that’s extremely thin, 
tough, transparent; another backed with lead foil for use 
where “thieving” action is required. 

TRY THIS METHOD. Ask your 3M Representative or 
nearest “ScotcH” Branp Tape Distributor for a demon- 
stration, or write: 3M Co., 


900 Bush Ave., St. Paul 6. SCOTCH BRAND 


Minn., Dept. IBK-31. tapes for industry 


® 
MMimnesora Mininc ano MaAnuracturine company 
«+» WHERE RESEARCH 1S THE KEY TO TOMORROW 


**SCOTCH'’ 1S A REGISTERED TRADEMARK OF 3M CO., ST. PAUL 6, MINN. 
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TURNING GRINDING 


Walker, for the first time in machine tool Walker CERAMAX chucks provide all 
history, offers safe magnetic holding for the holding power needed for standard 


lathes. Ceramic magnets in Walker Rotary grinding operations and with fine pole 
CERAMAX chucks are not subject to elec- divisions are ideal for thin, small work 
trical power failure and have three times as well as large, heavy pieces. All-steel 
greater coercive force than ordinary Alnico top plate minimizes redressing to reduce 
magnets. With uniform holding power over non-productive machine time. Ceramic 
the entire face of the chuck, safe, accurate magnets retain magnetism permanently, 
turning, facing or trepanning is accomplished eliminate constant recharging. 

in a single set-up. 


For dependable, trouble free operation OCSbidbbe 
specify Walker CERAMAX Chucks. "ore Co, tne. 


ROCKDALE ST. * WORCESTER 6, MASS. 
Original Designers and Builders of Magnetic Chucks 
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NETIC CHUCKS _ 








MILLING SHAPING 


Walker CERAMAX Chucks eliminate Walker CERAMAX Chucks reduce machine 
tedious clamping in many milling opera- down time and speed production in many 


tions. Only an auxiliary end stop to take shaping, profiling, broaching and planing 

the thrust on the table is needed for operations. Extraordinary resistance to sliding 
, . . 

extra heavy cuts. Power-packed ceramic force results from coercive force exerted by 


magnets individually magnetize each the fine pole divisions of permanent ceramic 
pole. Focused flux keeps the magnetic magnet chucks. 


force down near the top plate and away Check your plant for the many cost saving 
from the spindle. Controlled magnetism applications possible with Walker 
from alternating north and south poles CERAMAX chucks. 

actually exerts a demagnetizing influence 


on the cutter. Tools remain chip-free. OS, } Uf, ; 
e ? Co., Inc. 


ROCKDALE ST. * WORCESTER 6, MASS. 
Original Designers and Builders of Magnetic Chucks 
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evaporation 


‘ 


As you know, seeing what you're doing 
is half the battle, knowing what you're 
doing is the other half. . . and it will 
probably lead to Spraymist mist cool- 
ant systems by Bijur. With Spraymist 
on your machines an atomized coolant- 
air mixture instantly cools the work by 
evaporation on contact. This 
keeps the work, the machine and the 
operator clean and dry — and insures 
complete, full-time visibility. The cool- 
ant starts from the pressurized reser- 
voir and ends in a precisely regulated 
mist at the jet tip—not the tube—elim- 
inating flooding, sputtering and con- 
densate drip. 

One economical Spraymist unit can 
supp!y 10 or more jets—each individ- 
ually controlled by its own needle 
valve—-insuring perfect cooling, at all 
operating speeds ... on any machine. 
Why not yours? Write for details to- 
day and discover how inexpensive it 
is to add Spraymist to your production 
machines, @avas 


«> Bijyur 


LUBRICATING CORPORATION 
153 West Passaic St. - Rochelle Park, N. J. 


Paneer in Arulomilic lubricalion 
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Turntable Speeds Cutoff 
Of Large Steel Castings 


Variable-speed turntabie is shown in 
use in cutting-off operation in the 
processing of large steel castings. 
Formerly the risers on these castings 
were removed manually. With the 
new system, the gas cutting torch is 
clamped in a stationary position and 
the casting revolves past it. 
Operator mounts the casting on the 
4-ft turntable which has a capacity 
of 5 tons. The casting revolves past 
the lighted torch at the necessary 
cutting speed. Table has a variable 
peripheral speed of from 2 to 20 ipm. 
Upon completion of the cutting proc- 
ess, the operator can revolve the 
table manually to any other position 
for cutting off another riser. 
Matcon Machinery Co, Stamford, 
Conn 
MORE DATA? Circle 117, inside back cover 


Modular Small Parts Conveyor 
Adapts to Any Bench Layout 


This 4-in.-wide unit (reported to be 
about half the cost of bulkier, cut- 
down models) has variable or fixed 
speed drive and rubber feet to ab- 
sorb vibration. It incorporates a 
spring-loaded automatic tension de- 
vice, and tracking can be done from 
both ends. 

Mounting can be at front, top, or 
under bench. Speeds range from % 
to 30 fpm. Widths are from 2 to 6 in.; 
4 in. is standard. Accessories include 
loading and unloading chute, sweep 
finger, collection tray, and side ex- 
tensions. 

Products For Industry Inc, 1704 
Summer St, Stamford, Conn 
MORE DATA? Circle 118, inside back cover 





it’s simple addition 


lower maintenance costs 
longer machine life 
and higher production 


For years, machinery builders have 
been calling on Bijur to design the 
right automatic lubrication system for 
their machines. These manufacturers 
have learned that Bijur systems mean 
lower maintenance costs, longer ma- 
chine life and higher production—ad- 
vantages that add up to solid customer 
satisfaction. 

No doubt you are now enjoying the 
advantages of Bijur systems on many 
of your machines. And, like most, 
you’ve probably noticed that these 
machines are outproducing others do- 
ing the same job. But did you know 
how simple and inexpensive it is—in 
both money and time—to convert these 
other machines to Bijur Automatic 
Lubrication? And the cost of Bijur 
systems is very quickly amortized. 
First-cost economy, higher production, 
plus real savings in maintenance costs 
and reduced downtime are the reasons 
for this rapid amortization. 

When buying new machines, specify 
Bijur as original equipment. For now, 
write for complete details on the sim- 
ple addition of Bijur Automatic Lu- 
brication Systems. @are 


<> Biyur 


LUBRICATING CORPORATION 
153 West Passaic St. - Rochelle Park, N. J. 


Pionetit tn 
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HE Gleason Revacycle® method and its machine present 
the fastest way known for cutting precise straight bevel 
gears. 

The Revacycle cutter holds roughing, semifinishing, and 
finishing blades. One revolution of the cutter completes a 
tooth space in 2.5 seconds. In fact, on smaller pieces, you can 
complete as many as four tooth spaces with a single cycle . . . 
that’s less than 14 second per tooth! 

This completely automatic Gleason machine can frequently 
replace a tandem of roughing and finishing machines . . . 
thereby saving considerably on capital investment. 

Best of all, to get this speed and economy you need sacrifice 
nothing in accuracy. The Revacycle method produces local- 
ized tooth bearing which permits any practical assembly 
tolerances while avoiding load concentration at the ends of % 
the teeth. And, you get exact reproduction piece after piece, 
day after day. 

The machine accepts a wide range of work: diameters up to 
10” at a 5 to 1 ratio and face widths up to 1.25”. 

For complete background and data, write for a bulletin. 
Gleason engineers will help you with details on any specific 
applications. 


How to cut a bevel gear tooth in 2.5 seconds 


oT : 
eh ee TT 


Wel 


GLEASON WORKS 


1.2 SECONDS is oll it takes to dechuck a finished piece and chuck in a new 2, i 
blank with the automatic loading attachment on the 109 Revacycle Machine. “appl 1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 
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ALL NEW Capacity—Equipped with exclusive Rockwell 
Power Feed (tested through 750,000 drilling cycles) the all new 
17” drill presses handle many production jobs ordinarily done 


ALL NEW Interference-free Guard 


—Tilts up and back out of the way giving operator 
plenty of room to make belt and speed changes 
quickly, easily. Three specially designed supports 
and a stop hold steel guard in “up” position, 
built-in clips automatically lock guard in oper- 
ating position when closed 





ALL NEW Internal Depth Stop 
Mechanism—A new concept in depth stops 
that eliminates bottom-of-stroke quill deflection 
which causes excessive drill breakage and down- 
time. Convenient adjustment knob permits fast, 
one hand operation, locks in position to stop pin- 
ion shaft at same depth through repeated cycles. 


by costly, fixed equipment. In addition, they offer portability 
that can be utilized to perform extra drilling operations on lim- 
ited runs or to relieve production line bottlenecks. 


ALL NEW Pivot-type Motor Mount 
—Assures full release of belt tension before 
changing from one pulley speed to another, de- 
livers longer belt life and eliminates possibility 
of damage to the belt. Maintenance of proper 
running tension on belt at all times prevents 
undue wear on bearings. 





You can do more with these 


ALL NEW 
DELTA 17° DRILL PRESSES 


Here is a major engineering advance from Delta to 
give you increased drilling accuracy, more job flexi- 
bility and greater operating economy. You can choose 
the machine best suited to your needs from 76 models 
in a complete line of 17” drill presses that incorporate 
the most up-to-date performance features available. 

These drill presses are completely new—not merely 
improved or re-styled—but actually re-designed to 
deliver consistent precision operation under the most 
rugged work loads with little or no maintenance. 

With the introduction of this all new 17” drill press 
line, Delta continues to provide the high quality of 
product that has made it the leading name in drill 
presses for over 31 years. Your Delta Industrial Dis- 
tributor (listed under ““TOOLS” or “MACHINERY” 
in the Yellow Pages) will gladly demonstrate how 
these 17’s can save you dollars, hours and material. 
Why not call or see him soon! 


FREE BROCHURE—Complete specifica- 
tions and details on the full line of all new 17” 
drill presses and accessories. Simply write: 
Rockwell Manufacturing Company, Delta Power 
Tool Division, 618C N. Lexington Ave., Pittsburgh 
8, Pennsylvania. 





ALL NEW Rockwell Power Feed—Available as original equipment 
or as an accessory on every model, this advanced development in mechani- 
cal power feeds gives you: a front mounted pilot wheel for one hand operation 
and “flick of the wrist” control of feeding; infinitely adjustable drill point 
pressure and a built-in feature that permits remote control. For semi or 
fully automated operations, power feed can be electrically, hydraulically, 
pneumatically or mechanically interlocked with other machines. 


CHOOSE FROM 76 MODELS 

Selection includes: floor, bench or multiple spindle machines equipped 
with standard or production table, standard or Rockwell Power Feed, 
key chuck or tapered spindle, high or slow speed. 


DELTA INDUSTRIAL TOOLS 


another fine product by © 


ROCKWELL 
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Hydraulic Feed, Universal 
Joint-Type Drilling Machine 
with 24° x 50° drilling area 
and with forty-two 1-3/4" 
spindie drivers, each with 
two-speed and neutral ad- 
Thirty-six 
in slip spindie plate, and 
power shifting fixture, han- 
die drilling and reaming of 
three different engine cylin- 





HD13 


straight line drilling machine with hydraulic table feed and 18 
spindies each having 11/16" diameter drill capacity in mild 
stee!. Spindle center distances are adjustable along the 6-foot 
machine rail. 


Automotive Test Equipment Hikes 
Automotive Parts Inspection 


Automated test stand for production 
testing of the reaction time in auto- 

é, = motive power steering valves and 
MODEL MRI48 .. : . any subassemblies will automatically run 
cman - re . aac . nine separate performance tests in a 
matic feed cycle. Handies boring of ae te 15-sec time cycle. Fifteen minutes 


cylinder and crank bore for 3 sizes of : ™ . . 
t-cylinder blocks. Also bores tor wet ; is required to perform the same test 


sleeves in 2- and 3-cylinder biocks. " 
. ning : manually. 


60 years of Machine Tool Engineering : The test equipment is available in 
Experience is at your service for three ranges of complexity and cost: 
. yas oe Boring © Single and Multi-Spindle Honing simplified, lowcost units for field use; 
© Straight Line Multi-Drilling « Adjustable Spindle Drilling sat ; ; 
precision manual units for use in re- 
een ~- Detail 
ememane ren dues “i — nereieaed » search and development or in the re- 


MOLINE TOOL COMPANY | REPRESENTATIVES ceiving inspection departments of 


100 20TH STREET * MOLINE, ILLINOIS IN PRINCIPAL CITIES automotive manufacturers; and fully 
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Ths ES fa ~ Bendix Corp, Bendix Products 
4 Div, 401 N Bendix Drive, South Bend 
2 20, Ind 
- —— 
B- N F é iTS NK] ir MORE DATA? Circle 119, inside back cover 
ARE YOURS (4 


C2 extremely true, close-tolerance holes the Model 100-A 


within .001 of drill size (even in the new 

super-metals) since drill points are con- 

eee within .0002. ¥ WI N S LO-M ‘vite 
... precision conventional chisel type drill 

aia as well as helical (self sere vee drill D R LL PO N TE R 
points essential to optimum performance on 

tape controlled drilling machines. 

...inereased production from every drill 

because drills last up to twice as long. 

... elimination of most reaming require- 

ments. 

... faster, more precision drilling with fewer 


rejects. | | FOUR-STATION, shuttle type, slip 
spindle drilling machine is one of 12 


a ce pat Ly Sy rae that form segmented production line 
for processing cast iron V-8 or six cylin- 


Handles drills from 1/32” to 142” diameters. 

& der truck engine heads. Basic design 
Write for descriptive literature and check for yourself the many handles 25 parts an hr, and provides 
exclusive advantages of the versatile WINSLO-MATIC Drill Pointer. for quick retooling for planned and 
eventual product design changes—F 
caslou PRODUCT ENGINEERING CORPORATION | Jos Lamb Co, 5663 E Nine Mile Rd, 

47 ST. JOSEPH STREET * ARCADIA, CALIFORNIA Detroit 34, Mich 
CIRCLE 294 READER SERVICE CARD MORE DATA? Circle 120, inside back cover 
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hoover 
TELL LA | | 


-« « CONTROLLED 


FROM START 
TO FINISH 














High quality chrome alloy 
steel wire is produced by the 
Cuyahoga Steel and Wire 
Division of Hoover Ball and 
Bearing Company. 


Micro-Velvet balls are pro- 
duced in the Hoover Ball 
Division plants in Middle- 
town, Ohio, and Erwin, 
Tennessee. 


Hoover is actively en- 
gaged in the develop- 
ment of an expanded 
line of non-destructive 
electronic inspection 
equipment. 





Hoover Quality bearings are 

the final result of the com- 

bined know-how of highly 

specialized, yet integrated 
oover divisions. 








Hoover Quality, widely recognized by bearing 
users, is the result of complete control of every 
step in the manufacture of bearings. 

Specialized knowledge gained through the oper- 
ation of its own wire drawing mill aids Hoover in 
setting and controlling the quality standards of 
wire from which balls are made. 

As America’s leading producer of balls, Hoover 
has the experience and equipment it takes to make 
balls of exceptional quality. Micro-Velvet balls 
used in Hoover bearings are accurate within 
millionths of an inch! 

And Hoover utilizes exclusive processes that 
assure product superiority. Hoover Honed race- 
ways are super smooth, superbly finished. Testing 
and inspection at various stages of manufacturing 
are accomplished with specially designed equip- 
ment. Even non-destructive electronic inspection 


is employed. 
Hoover Quality is the result of complete control 
. .. from start to finish. 


[oooue;r 


BALL AND BEARING COMPANY 
5400 South State Road, Ann Arbor, Michigan 
Zone Sales | 8581 South Chicago Ave., Chicago 17, Illinois 

Offices and | 290 Lodi Street, Hackensack, New Jersey 
Warehouses | 2020 South Figueroa, Los Angeles 7, California 


Micro- Velvet and Hoover Honed are Hoover Trademarks. 











The blacksmith is one of the oldest 
metal fabricators. He served a long 
apprenticeship to learn how to accu- 
rately produce metal parts of almost 
any shape manually, employing little 
or no power equipment. Remember? 

Metal fabricators frequently think 
along these lines and depend on skill 
and dexterity to produce accurate 
parts. 

The “Wiedemann Method” employs 
mechanical work positioning equip- 
ment so simply that inexperienced men 
may become skilled operators in a very 
short period of time, often in a few 
days. Efficient, self trained Wiedemann 
operators and turret punch presses 
have replaced this slow costly hand 
work of metal fabricators. 

Let Wiedemann Machine Company 
solve your hole positioning and punch- 
ing problems. Learn how, merely by 
installing the “Wiedemann Method” 
you can realize 60% to 90% savings 
in your piercing operation. Drop us 
a line. 


From the versatile 150 
ton R-15 down to the hand 
operated R-2, there's a 
Wiedemann for your short 
run piercing requirements. 


WATE OE MeN 


WIEDEMANN MACHINE COMPANY 
Dept. AM3 Guiph Road ¢ King of Prussia, Pa. 
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Now you can get any soluble coolant 
you need... from one source... Sunoco 


Sun is literally a supermarket for 
soluble oils—all the way from a low- 
cost emulsifying oil to a chemical 
coolant. Each one can solve a differ- 
ent production problem. For ex- 
ample: 

For versatility at moderate cost, 

use regular S.E.C.O. (Sunoco 

Emulsifying Cutting Oil). 

For heavy-duty work, use S.E.C.O. 

HD. 

For high detergency, machine or 

grind with S.E.C.O. 271. 


For high-power wetting and lubric- 

ity, use Sun’s new chemical 

coolant, Sunicool. 
You can profit by checking into the 
benefits of Sun Soluble Cutting Oils. 
They’ve led the field for years... 
they’re backed by Sun Oil . . . they’re 
good. And so are Sun’s many 
straight and compounded oils. Ask 
your Sun man for all the details, or 
write to Sun Or. Company, Dept. 

AM-3, Philadelphia 3, Pa. In Canada: 

Sun Oil Company Limited, 
Toronto and Montreal. 


MAKERS OF FAMOUS CUSTOM-SLENDED BLUE SUNOCO GASOLINES 
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BUY FROM STOCK AND SAVE 


WILLIAMS 


‘DROP-FORGED 


HANDLES 


Why use “specials” when Stock Han- 
dies from your Williams Industrial 
Distributor can do the same job and 
Save money? Eleven Crank Han- 
dies from 134” to 10” (C. hub to C. 
handle). Eight Balance Handles from 
1%" to 3%" (C. hub to C. handle). 
Nine Ball Pattern Machine Handles from 2” to 654” 
—+ J Four Cone Pattern Machine Handles from 34” 
to Crank and balance handles heat-treated. 


4 STYLES, 62 STOCK ITEMS 
HANDLE MOST REQUIREMENTS 
J. 4. WILLIAMS aco. 


TED GREENFELO COMPORATION 


408 VULCAN ST. BUFFALO 7, N.Y. 
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FAST SET-UP « ACCURATE PERFORMANCE 


WILLIAMS 


DROP-FORGED 


TOOL HOLDERS 


Standardize on Williams Tool Holders . 
available in a complete range of sizes and 
— for turning, boring, threading, 
nurling, planing, cutting-off and side 
work. Correctly designed for fast, easy 
tt Ay st a ae cnuieg. 
rop- rom tough quality steel . . . 
heat-treated for added stren . . » machined to close toler- 
ances. Your Williams Distributor can also supply a full line 
of high speed cobalt and carbide cutters. 


FOR ALL KEGULAR LATHE 
AND PLANER OPERATIONS 
J.H.WILLIAMSaCo. 


O°v1S OM OF UNITED-GREENFIELO CORPORATION 


408 VULCAN 5ST., BUFFALO 7, N.Y. 


EXTRA TOUGH TO RESIST CONSTANT SHOCK 


WILLIAMS 


POWER DRIVE 


SOCKETS 


Your Williams Distributor is ready 

for action with Williams Power Drive 

Sockets. Made of extra tough alloy 

steel. Specially heat-treated to with- 

stand constant impacting and power 
nut running. Available in 7 drive sizes: 4", %", %", 
56”, %", 1” and 11%4”. Hex, double hex and square 
o——- from %¢" to 3%”. Standard and bolt clear- 
ance lengths, magnetic styles, plus adapters, extensions 
and shanks offer complete range of service. 


430 SOCKET ITEMS, 7 DRIVE SIZES 
FOR ALL TYPES OF POWER WRENCHES 


J.H. WILLIAMS aco. 


OrviS1ON OF UNITED 


408 VULCAN ST., BUFFALO 7. N.Y. 
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A WIDE RANGE OF STOCK SIZES 





WILLIAMS 


DROP-FORGED 


Before you consider specials, or make your 
own, ask your Williams Industrial Distribu- 
tor to show you the broad line of Williams 
Rod Ends. They are drop-forged from mild 
steel which welds easily, Many sizes are 
centered for fast drilling. Shank ts from “6” 
to 144”... lengths from 114” to 24”. Head diameters 
from %” to 2%,”... thicknesses from 44” to 114”. 


SAVE WITH STOCK ROD ENDS 
36 SIZES TO CHOOSE FROM 


J.H. WE.LIARS aC. WILLIAM 


Ww > 


OWVISION OF UNITED GREENE 


408 VULCAN st. BUFFALO 7. ™. Y. 
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Tiniuvs Olsen Sheet Metal Tester 
Cuts Costs, Prolongs Die Life 


The Ductomatic sheet metal tester 
simulates actual deep drawing press 
operations. The machine is said to 
predict the ductility or forming qual- 
ity of sheet meta! with an exception- 
ally high degree of accuracy. 

By substituting the interchange- 
able plunger and dies, the Ducto- 
matic can also be used for deep 
draw cupping tests, hole expansion 
tests, optimum clamping pressure 
determinations, and electrical lacquer 


tests for studying the adhesion and 
flexibility of paint finishes. An op- 
tional electronic shut-off automatic- 
ally stops the test when the first sign 
of a crack appears. 

The company claims use of its new 
machine cuts scrap losses and re- 


work costs to a minimum, and pro- 
longs the life of costly dies. 
The testers are available in ca- 
pacities from 12,000 to 70,000 Ibs. 
Tinius Olsen Testing Machine Co, 
Easton Rd, Willow Grove, Pa 
MORE DATA? Circle 121, inside back cover 


AUTOMATIC ROTARY POLISHING AND BUFFING MACHINE converts—in less 
than one minute—from rotary indexing to continuous rotary motion to permit 
finishing operations on a variety of parts. Index and continuous drives are com- 
bined, and continuous table drive and spindle drive are both equipped with 3 
to 1 ratio adjustable speed unit—Acme Mfg Co, 1400 E Nine Mile Rd, Detroit 


20, Mich 


MORE DATA? Circle 122, inside back cover 





DEPENDABLE FOR EVERYDAY USE 


WILLIAMS 


MISCELLANEOUS 


HAND TOOLS 


Over 550 Williams Hand Tools are 

available . . . Screwdrivers, Pliers, Ham- 

mers, Punches, Chisels, Pullers, Chain 

Wrenches, Tube Cutters, Flaring Tools 
+ +. to mention only a few. All 
are made for heavy-duty, long- 
lasting performance. Whatever 
the job at hand, you can do it 
quickly, easily and safely with 
Williams Hand Tools. 


CALL YOUR WILLIAMS DISTRIBUTOR 
HE CAN GIVE IMMEDIATE SERVICE 


J.H.WILLIAMS aCo. 


DIVISION OF UNITED-GREENFIELD CORPORATION 


408 VULCAN 5$T., BUFFALO 7, N.Y. 
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DEPENDABLE ALLOY & CARBON STEEL 


SO 


WILLIAMS 


DROP-FORGED 


44 HOIST HOOKS 


Recent improvements in design and 
material make Williams Alloy and 


Carbon Steel Hooks the strongest, safest to specify. Each is 
heat-treated for maximum toughness and 
ance. All are proof-tested to military standar 
safe working loads. Available in eye and shank styles in 
regular and safety patterns. Safety latches feature non- corro- 
sive snap springs with 
capacities up to 70 tons . . . carbon steel capacities up to 60 
tons. Order from your Williams Distributor. . 


SIXTEEN STOCK SIZES 
CAPACITIES UP TO 70 TONS 
J.H.WILLIAMS aco. 


DIVISION OF UNITEO-GREENFIELD CORPORATION 


408 VULCAN ST., BUFFALO 7, N.Y. <w> 


igh impact resist- 
to 50% beyond 


positive, safety action. Alloy steel 


CIRCLE 303 READER SERVICE CARD 
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~Famco Squaring Shears 
cut Everything 


“ Miniature Power Tool Operates 
At Speeds to 12,000 rpm 


Series GG is a bench-type flexible 
shaft machine that incorporates a 
al carbon-pile, continuously variable 
foot rheostat. It is equipped with a 
1/10-hp universal motor with two 
separate speed ranges. Gearbox gives 
high torque at low speeds; high 
speeds up to 12,000 rpm can be ob- 
tained on direct drive. The 9-lb unit 
plugs into any 110-v ac or dc outlet. 
Wide selection of company’s hand- 
pieces are interchangeable. They ac- 
cept rotary tools of all kinds with 
shanks from, 1/32 to 1/4 in., depend- 
ing upon model. Cost of the complete 
unit ranges from $74 to $87, accord- 
ing to handpiece selected. 
Foredom Electric Co, Bethel, Conn 
MORE DATA? Circle 124, inside back cover 


*% Including your shearing costs 


ad 
. i ee Tee Ps ees: 


Today in practically all types of industry Famco power shears 
are at work. These all steel giants assure their owners greater 
accuracy, maintenance-free performance and longer shear 
life. Shear economy, too. 

Perhaps you have a ticklish cutting problem. Chances are 
we can solve it. Our years of experience in shear design and 
construction are yours for the asking. Send for our standard 
and special line shear brochure. 


Products of Famco 
Air, Manual, Power and Hydraulic Presses, Milling Machines, 
Tracer Mills, Band Saws High-Speed Portable Cutter 
Develops 5 tons of Thurst 


Model MC-205-K cuts through a 
7/16-in. mild steel rod in 3 sec. Cast 
aluminum cutting head weighs 6% 
lb and blades can be easily replaced. 
Model is powered by a 110-v %-hp 
motor; hydraulic valve control uti- 
MACHINE COMPAN y lizes new S-4 solenoid valve. Weight 
of the entire mobile power unit is 
KENOSHA, WISCONSIN 65 lb. 
Manco Mfg Co, Bradley, Ill 


MORE DATA? Circle 125, inside back cover 
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NU RICAL COD . 


A DYNAMIC NERVE CE 


THE MACHINE 


A SINGER Achievement . . . the most direct approach to 
point-to-point positioning yet conceived. The SINGER 
Numerical Control System offers simplicity, reliability and 
economy, reducing costs of maintenance, labor and down- 
time. 


DISCRETE POSITIONING: UP TO 40” 
OF TRAVEL, ACCURACY OF .001 
SINGER Numerical Control makes possible a high degree 


of accuracy by a division of the measuring section and the 
motor drive within the system. 


The SINGER System also features modular design, making 


OOL INDUSTRY 


it posgible to assemble basic units in a variety of 
control sPstems. 


And, of prime imp nce, all modules and motors are 
designed, serviced and bu by—Dieh an ATing 
Company, a SINGER subsidiary. 


To see SINGER Numerical Control in action, visit the 
unique demonstration room at the Dieh] Plant near Somer- 
ville, New Jersey. Here you can examine actual production 
records as evidence of the economy, reliability and 
accuracy of this advanced point-to-point positioning sys- 
tem. Call or write for an appointment at the address below. 


t 
DIEHL MANUFACTURING COMPANY 


SUBSIDIARY OF THE SINGER MANUFACTURING COMPANY 
Finderne Piant, Somerville, New Jersey 
Telephone: Randoiph 5-2200 


*A Trademark of THE SINGER MANUFACTURING COMPANY 


tA Trademark of THE DIEHL MANUFACTURING COMPANY 
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Continuous Full Rated Capacity je Sead set 


| means BIGGER dollar for dollar VALUE! ; 














ACCURATELY 
SQUARED 

















_ Line of Variable Speed Pulleys 
Fits Variety of Jobs 


| Pulleys rated at 20 to 25 hp at 1750 

| rpm and 10 to 15 hp at 1150 rpm pro- 

| vide instantly variable ratios up to 

| 3:1. Designated Nos. 20 and 325, they 

use a No. 27 (2%-in.) top width 

variable speed belt. Standard bores 

| are 1%, 1%, 1%, and 1% in. with a 

| 3%4-in. bore length. Motor travel for 

10-U-10 | full range is 6% in. Maximum pitch 

A complete line diameter is 13.1 in. and minimum is 

*Registered Trademark 4.35 in. Overall dimensions are 14% 

PEXTO Power Squaring Shears have design features that pro- | in. long by 13% in. OD. 

vide unparalleled full capacity shearing with squaring accuracy, Lovejoy Flexible Coupling Co, 

delivering top production ail day, every day...even at full- 4966 W Lake St, Chicago, IIl 


rated capacity. . ha 
These world famous Squaring Shears are built from heavy, MORE DATA? Circle 126, inside back cover 


high-grade machine tool castings, and have self-compensating 
holddowns, precision gauging with maximum cutting-life from 


four edged blades. 
These are but a few of the important features PEXTO Power 
Squaring Shears offer. Write for the latest literature. 


STANDARD BACK GAUGE 

NEW improved design. PEXTO 
has added a new measure of 
precision, with fast, self-read- 
ing dial setting. Gauge can be 
locked in any position. Grad- 
uated in 128ths of an inch. 


New Sizes of Hole Saws 
Added to Clemson Line 


Star Speedi-cut hole saws in sizes 

from 5% through 2% in. are adaptable 

to electric drills, lathes, and drill- 

presses, and will penetrate two or 

DRIVE more layers of wood, metal, plastic, 
| or composition board. 


Higher flywheel speed and ; , 
Timken bearings add accur- Cutting up to % in. deep, holes 


GEAR TRAIN acy and smoothness. Motor | made with the %-in. drill can be ex- 
Double reduction gearing base can be adjusted in CROSSHEAD SUSPENSION | tended to 1% in.: with the %-in. drill 
through modern 20° pressure seconds, A unique method of mount- | ; one bap Serie 
angle steel pinions and cast ing means efficient use of to 1% in.; and with the %-in. drill 
gears provides smooth power tape! = —— reduc-. | to 2% in. The %-in. saw in the new 

ton of side-thrust and weer. line features a built-in mandrel; oth- 


transmission. 
Pexto Squaring Shears are sold through Dealers and Distributors... Send for Bulletins 57 and 60. er sizes are interchangeable with 
mandrels of various makes. All saws 


Lisi; PECK, pie) FS) | hee) Goer Southington, Conn., U.S.A. have knock-out holes. 
4 f machines ond tools for Sheet Metal Fabricot e 178 Clemson Bros Inc, Middletown, NY 
MORE DATA? Circle 127, inside back cover 
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Free engineers for creative assignments 
with the new low-cost IBM 1620 


The IBM 1620 Data Processing Sys- 
tem is a low-cost solution to the prob- 
lem of freeing engineers for their most 
creative and profitable assignments. 
Here’s why: 


EASY TO usE—Just a two-day training 
class is all you need to put your 1620 
into operation. This means no delays in 
learning to use the 1620 computer. 


In addition, you get a wide range of 
free programming services including 
FORTRAN and GOTRAN. FORTRAN is the 
powerful scientific language that lets 
you solve problems without writing 
detailed computer instructions. GOTRAN 
is a simplified language (a sub-set of 
FORTRAN) that lets you enter simpli- 
fied problem statements and data into 


the computer with the solution immedi- 
ately available, in one simple operation. 
FAsSt—The 1620 solves a set of ten simul- 
taneous equations in only 20 seconds. 
It inverts a 10 x 10 matrix in just 42 
seconds. 
POWERFUL—The 1620 inverts a 40 x 40 
matrix. With optional additional core 
storage the 1620 can handle matrix in- 
version problems of a much higher 
magnitude. 
GET FULL DETAILS—The 1620 is the most 
outstanding engineering and scientific 
computer in its price range. A basic in- 
stallation rents for just $1,600 a month. 
To learn how the 1620 can free you 
for more creative engineering work, 
call your local IBM representative. 
CIRCLE 307 READER SERVICE CARD 


IBM’s 1620is acompact 
desk-size computer. 


® 
DATA PROCESSING 





MOVEMENT 
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FINALLY... A DIAL INDICATOR 
WHOSE MOVEMENT MECHANISM 
IS SO WEAR-RESISTANT... 

SO SHOCK-RESISTANT... 


You Will Probably Never 
Have to Repair or Replace It! 


We say “probably” because it’s likely that some 
MIRACLE MOVEMENT Indicators will meet up 
with such out-and-out abuse that their operation 
may ultimately be impaired. But, given the same 
hard shop usage as any other Dial Indicator, a 
MIRACLE MOVEMENT Indicator will outlast 
it many times over. 


The MIRACLE MOVEMENT Indicator is not 
only wear-safe . . . it’s also shock-safe. Contrary 
to what you might expect, no supplemental, “extra- 
price” devices need be added to the movement 
to obtain this protection. The MIRACLE MOVE- 
MENT itself is shock-safe. So you get this protec- 
tion automatically. You do not have to specify it 
... you do not pay extra to get it. Every MIRACLE 
MOVEMENT Indicator has it. 


Nor do you have to specify MIRACLE MOVE- 
MENT in order to get the finest Indicator of them 
all. From now on, all Federal Dial Indicators, ex- 
cept Super-Sensitive and Special Movement Mod- 
els, will have the MIRACLE MOVEMENT. So, 
to have all these important features . . . all you have 
to do is specify Federal. 


And, as you might expect, your present Federal 
Dial Indicator can be converted easily because the 
MIRACLE MOVEMENT is also available sepa- 
rately as a replacement unit, either Full-Jeweled or 
Plain Bearing. It fits into a current Model Indicator 
case without any changes. You owe it to better, 
longer lasting accuracy and to drastically reduced 
Indicator maintenance costs to standardize on 
Federal MIRACLE MOVEMENT Indicators. 


. certainly the finest of them aill. 


MIRACLE 
e@eeeeneevevoeeeeeeeee eee MOVEMENT / @e@eeeee 0080280808080 80808 


Fs a 


FEDERAL PRODUCTS CORPORATION 


1123 EDDY STREET - PROVIDENCE 1, R. I. 


Ask EDERA “Hirst 


FOR RECOMMENDATIONS IN MODERN GAGES... , 
for recommendations in modern gages . . . Dial Indicating + Air * Electric or Electronic — For Inspecting, Measuring, Sorting, or Automation Gaging. 
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QUICK FACTS FOLDER describes all Di-Acro 
machines and tells how they speed your metal- 
working. For your free copy consult the yellow 
pages under Machinery-Machine Tools for your 
distributor or write us. 


O'NEIL-IRWIN MFG. CO. 


213 Eighth Avenue « Lake City, Minnesota 


PRECISION 
METALWORKING 
QUIPMENT 





aie 


1 Hand Operated Model 3—12 Ton Models 2—25 Ton Models 


PT 








we @ 


BRAKES 


11 Hand Operated Models 5 Hand Operated Models 





SHEARS and NOTCHERS 


; 
‘> 


, 
. 


i ww ( 


5 Hand Operated Shears 4 Power Shears 
a TT SST 


SPRING 
WINDER 


1 Hand Operated Noteher 1 Power Notcher 








PUNCH PRESSES 


a | 


2 Hand Operated Models 2 Power Models 1 Turret Model 1 Hand Operated Model 


ROLLERS ROD PARTERS 


"i 


8 Hand Operated Models 6 Power Models 2 Hand Operated Models 
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Lowcost Ultrasonic Cleaner 
Has a 1%-qt Capacity 
The Maxson, priced at $97.50 features 
a built-in electronic circuit that 
transmits peak power directly from 
the transducer to the cleaning tank. 
Furnished with a stainless steel 
cover, the unit is designed to clean 
a high volume of large pieces faster. 
It is ready for plug-in operation in a 
space measuring 8 x 6 in.; power out- 
put is 45 w; power consumed is 140 
w; operating frequency is 70-80 kc. 
L & R Mfg Co, 577 Elm St, Kearny, 
NJ 
MORE DATA? Circle 128, inside back cover 


Spot Welder Handles Work 

From 22-gage to 1/8-in. Thick 
First in a new line of economy 
welding equipment, unit operates on 
regular 80-psi line pressure, develops 
a clamping force of 1950 lb, and has 
complete lubricator, strainer, and 
pressure regulator system. Control 
is by standard foot switch. Air valve 
is integrally mounted with the 5-in. 
double-acting cylinder. Versatility of 
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NEW SHOP EQUIPMENT 


use is achieved by the interchange- 
ability of the compact, outboard 
mounted, standard package-type, 
stacked-core transformers available 
in a range from 20 to 75 kva. Spot 
welding of aluminum is possible by 
using a high voltage transformer. 

Sealed tubular construction of the 
upper arm provides a close-coupled 
surge tank enabling unusually fast 
recovery of the air cylinder for con- 
sistent, rapid stroke action. Throat 
depth is adjustable from 12 to 36 in. 
Throat height is variable from 12 to 
18 in. 

Viking Products Co, Subs of Pro- 
gressive Welder & Machine Co, 915 
Oakland Ave, Pontiac, Mich 
MORE DATA? Circle 129, inside back cover 


Standard Line of Dovetail Blanks 
Expanded to 40 Items 


Complete range of size in dovetail 
tools is available, in addition to a 
choice of either soft blanks or hard- 
ened and ground blanks, as well as a 
selection of M-2 HSS or T-5 HHS. 
Blanks can also be supplied in T-15 
Vasco Supreme HSS as semi-stan- 
dard if required. 

Somma Tool Co, 109 Scott Rd, 
Waterbury, Conn 
MORE DATA? Circle 130, inside back cover 


CLOTH BIAS BUFFS used in high-speed 
lathe or similar operations are now 
being offered with Yellow Flameproof 
Treatment that imparts positive protec- 
tion to all buffs so treated; they cannot 
ignite even when directly exposed to 
fire—American Buff Co, 2414 La Salle 
St, Chicago 16, Ill 

MORE DATA? Circle 131, inside back cover 
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To get the most out of barrel finishing 


ask Oakite 


Barrel finishing cuts unit-cost 
of deburring from 15¢ to I¢! 
How much could it save you? 


In one midwest plant, total cost of deburring 20,000 complex 
aircraft parts by barrel method came to less than $200. This 
compares with a former cost of $3,000 by hand methods. 

This startling reduction in cost is the result of handling 
hundreds of pieces at a time, instead of grinding each one sepa- 
rately ... and the result, too, of using the right compound to 
help the media and barrel do their work. 

It’s in selecting and supplying the right compound that 
Oakite helps you get the most out of barrel finishing. Oakite 
compounds include alkaline and acidic types . . . for steel, brass, 
zinc die castings, aluminum or alloy parts. 

Ask your local Oakite man about barrel finishing, or write 
for free booklet on barrel finishing to Oakite Products, Inc., 
28A Rector Street, New York 6, N. Y. 


it PAYS to ask Oakite 


OAKITE 


Yam 
ears’ leadership in industrial cleaning 


CIRCLE 311 READER SERVICE CARD 


OVER 50 YEARS CLEANING EXPERIENCE + OVER 250 SERVICE MEN + OVER 160 MATERIALS 
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AUTOMATIC CHUCKING 2 
| MACHINES 


perform one to three 
operations in sequence 1 
or simultaneously ... 


TO CUT PRODUCTION COSTS... 


More a finished parts 
at the end of day with no 
partly finished pieces lying 
cround is the regular accom- 
plishment of Goss & DeLeeuw "1- 
2-3" chuckers. It means complete 
finishing on one, two or three 
ends simu or in se- 
quence without tool resetting, 
rechucking or parts handling. 
Machining operations may in- 
clude boring, facing, turning and 
threading. 


Change over from job to job is simple. 
Cost-cutting is assured on long or short 
runs. Goss and DeLeeuw Chucking Ma- 
chines are the only standard machines 
of their type which operate the “1-2-3” 
way to reduce costs per piece and step 
up the number of pieces per hour. 


+ 
Investigcte the opportunities offered 


your production by sending samples 
cost estimates—Ask for illustrated 


MACHINE COMPANY, KENSINGTON, CONN., U.S.A. 


216 CIRCLE 312 READER SERVICE CARD 





NEW SHOP EQUIPMENT 


peenepager? 


Air-Loc Machinery Mounts Dampen 
Vibration as Much as 85% 


The Jacmount consists of a cast steel 
baseplate, bonded to a heavy pad of 
Air-Loc, and a leveling screw as- 
sembly. Baseplate and a pad are only 
1 in. high, assuring maximum rigidity 
and ease of installation. It can be 
used to install most types of machine 
tools but is not recommended for 
shapers, heavy-duty punchpresses, 
and similar machines. 

Jacmounts are also available with- 
out the leveling screw assembly so 
that they may be installed under ma- 
chines already having a jackscrew. 

Clark, Cutler, McDermott Co, 
Franklin, Mass 


MORE DATA? Circle 132, inside back cover 


Radiation Thermometer Operates 
Remotely Between 210 and 3300 F 


The Thermodot Model TD-6 radia- 
tion thermometer automatically 
measures and controls temperatures 
without contact. Designed for use in 
assembly line production, industrial 
testing, quality and process control, 
and automation systems, it is said to 
operate simply, rapidly, remotely and 
unattended. 

The instrument measures tempera- 
tures from 210 F to 3300 F, and is 
compensated for ambient tempera- 
tures from 50 to 120 F (1-75 F with 
optional water cooling). Response 
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remium 


AT NO 


time is three-tenths of a second with 
the control panel having pushbutton 
temperature calibration. Price: less 
than $800. 

Radiation Electronics Co, Div of 
Comptometer Corp, 5600 Jarvis Ave, 
Chicago 48, IIl 
MORE DATA? Circle 133, inside back cover 





Drills 
impact Wrenches 
2 
Guide Line Light Furnished 
In New, Small Model 


Model Q-5 casts clear, sharp shadow 
lines for cutting, marking, or assem- 
bly operations in small areas or low- 
ceilinged plants. Half the size of the 
Q-15 model, it utilizes a special new 
500-w lamp less than % in. in di- 
ameter which will burn approxi- 
mately 2000 hr without forming car- 
bon deposits. The unit will project 


i elaelti-m missihecs. 
screwdriver 


nutsetter 


Nut Setters 





Standardize with 


any desired number of parallel 
straight lines in a pattern 8 to 16 in. 
wide and 4 to 8 ft long. 

Carter Products Co, Helmer Bldg, 
Grand Rapids 2, Mich 
MORE DATA? Circle 134, inside back cover 


4 Wa 

* “PREMIUM 
POWER” 
Benefits You... 


@ More 


I power in less 
weight. 


Master Power Air Tools 
for Threaded Fastening 


Drills, nutsetters, screw drivers and the 
new Master Power torque limiter with 


absolute torque control .. . portable air 
tools with more than 120 variations of 
attachments for every fastening job. You’ll 
appreciate the PREMIUM POWER; the 
interchangeability of attachments; the 
wide selection of speeds, clutches, motors 
and throttle styles. Master Power has the 
right combination of driver and attach- 
ment for you. Write for our “proper 
selection” booklet— yours for the asking. 


© Hendiing cose cuts 
operator e, in- 
~ any 


@ Advanced motor de- 
sign for more power per 
ratio of air . 


@Extra power reserve 
extends production life. 











Air-Powered Right Angle Drill 
Has Drill Capacity of ¥2-in. dia 
The 61A Series is available in speeds 
of 1000, 700, and 500 rpm, and with 
either a safety lever or thumb flip 
throttle. It has a maximum capacity 
of %-in. dia drill in its six models. 
Overall length ranges from 16 to 
17% in., weights from 8% to 9 Ib, and 
the angle head measures 2 in. high 
by 1% in. dia; all dimensions listed 
are exclusive of chuck. 

Tool can be converted to a stall 
torque nutrunner of 9/16-in. capac- 
ity by replacing the threaded chuck 
spindle with a %-in. square drive 
spindle. 

Buckeye Tools Corp, 5003 Spring- 
boro Pike, Dayton 1, Ohio 
MORE DATA? Circle 135, inside back cover 


Leading distributors everywhere sell 


Master Power 


A Black & Decker Subsidiary 
Master Power Corporation, Dept. G-031 Solon, Ohio 


Hi 


Gentlemen: Please send me information immediately on the items 
checked below. () Complete Air Tool Study 





D Percussion 
Tools 


CO Threaded 
Wrenches Fastening 
Tools 


© Air Hoists 
In Canada: Master Pneumatic Tools (Canada) Ltd., Rexdale-Toronto, Ont. 


p-------------- 
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with 
BENCH MODEL SWAGERS 


at high speed and low 
cost without wasting 
an ounce of metal! 


TORRINGTON 
PRECISION 
SWAGERS 


save time, money and material in 
countless forming and assembly opera- 
tions for hundreds of metal-working 
shops. For complete information on our 
full line of swaging machines — large 
or small — just write us. 
o* 8s 
ie 
te 
ROTARY SWAGING MACHINES 


THE TORRINGTON COMPANY 
Torrington, Connecticut 


CIRCLE 314 READER SERVICE CARD 


largest maker and user 
of rotary swaging machines 





218 








NEW SHOP EQUIPMENT 


New Power Press Die Cushion 
Ends Need For Press Bed Pit 


This all-steel, telescoping, full uni- 
versal pneumatic die cushion is said 


| to give complete overall ring holding 
| pressure on practically any power 


press without the requirements of a 
press bed pit. New minimum overall 
height can be provided for bolster 
plate mounting or press bed mount- 
ing with a hardened and ground pin 
pressure pad custom made to fit the 
entire press bed opening. 

The cushion comes complete with 
combination pressure gauge, and all 
necessary fittings completely engi- 
neered to meet any press require- 
ments. 

The Dayton Rogers Mfg Co, Min- 
neapolis 7, Minn 


MORE DATA? Circle 136, inside back cover 


New Fixture Jacks Provide 


Variable-Height Pressure Stops 


Fixture jacks that provide adjust- 


able-height clamping for pressure | 


stops on milling fixtures, drill jigs, 


and similar devices are designed to | 


adjust to the irregularities of all mill- 
ing operations and are manufactured 
in smooth, round head, or hardened- 
tool-steel serrated gripping surfaces. 

Pin construction permits jack to 
elevate vertically without rotation. 
Outer diameters of bushing are 
ground for press-fit. Jacking limits 
range from 9/16 to 1% in. on small- 
est jack to 1 to 3% in. on the largest. 

Jergens Tool Specialty Co, 712 E 
163rd St, Cleveland 10, Ohio 


MORE DATA? Circle 137, inside back cover 











Helpful books 
for your 
Professional 








PRINCIPLES OF 
MANUFACTURING MATERIALS 
AND PROCESSES 
Just Out. A practical guide to the selection and 
application of the most efficient and economical 
manufacturing process for virtually any specialized 
operation. By J. S. Campbell, Univ. of Calif., 

Berkeley. 668 pp., 459 illus., $9.75 


THEORY OF METAL CUTTING 

Just Out. Here are the essential facts on metal cut- 
ting processes to help you achieve better surface 
finish, rapid removal of metal, and effective machin- 
ing practice. Covers mechanics of cutting, cutting 
tools and fluids, economics of machining, and more. 
By P. H. Black, Ohio Univ. 216 pp., 126 illus., 
$7.50 


TOOL ENGINEERS’ HANDBOOK 

A monumental reference volume treating all phases 
of planning, control, design, tooling, and other op- 
erations involved in the mechanical processing of 
finished metals. Brings you a wealth of data collected 
from reliable sources. By ASTME, F. W. Wilson 
Editor-in-Chief. 2nd Ed. 2289 pp., 1709 illus., 605 
tables, $19.50 


SUCCESSFUL MANAGERIAL 
CONTROL BY RATIO-ANALYSIS 
Just Out. Fully describes this tested method of 
analyzing and relating ratios—developed from com- 
pany data and records—to provide accurate infor- 
mation for effective management, decision-making, 
and planning. By S. A. Tucker, Martin & Tucker. 

434 pp., 191 illus., charts, and tables, $11.00 


SMALL PLANT MANAGEMENT 


| Just Out—2nd Ed. Fills your need for up-to-date 


knowledge of maragement techniques well suited 
for application in small plants or technical service 
units. Describes and illustrates modern concepts, 
improved procedures of planning, organizing, oper- 
ating and supervising. Prepared under the auspices 
of Mgmt. Div., ASME. Edited by W. A. Mac- 
Crehan. 2nd Ed. 560 pp., 43 illus., $10.50 


FREE MAN 
AND THE CORPORATION 


Inside views on the true relationship berween the 
| individual and the corporation, by one of America's 


leading executives. Discusses labor unions, influence 
of corporation life on creative talent, managerial 
techniques, etc. By R. M. Blough, Chairman, U. S. 
Steel Corp. 140 pp., $4.50 


10 DAYS FREE EXAMINATION 


McGraw-Hill Book Co., Dept. AM-8-20 
327 W. 4ist St., New York 36, N. Y. 


Send me book(s) checked below for 16 days’ ex- 
amination on approval. In 10 days I will remit 
for book(s) I keep plus few cents for delivery 
costs, and return unwanted book(s) postpaid. (We 
pay delivery costs if you remit with this coupon— 
same return privilege.) 


© Campbell—Prin. of Mfg. Mat. & Process.—$9.75 
") Black—Theery of Metal Cutting—$7.50 

C) ASTME—Teot ange. Hdbk.—$19.50 

(; Tucker—Sweeess. an. Catri. by Ratie-Analy. 


© ASME—Smali Plant Memt.—$10.50 
(5 Blough—Free Man & the Corp.—$4.50 


Name 
Address 
City 
Company 
Position . 
For price and terms outside U.S 

write McGraw-Hill Inti., N.Y.C. 36 AM-3-20 
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ONE 


SOURCE 
FOR THESE 


IMPORTANT 
TOOLING 
as 


ACCURATE BUSHING COMPANY 


440 North Avenue, Garwood, N. J. 
J1@ and FIXTURE COMPONENTS ¢ LIFT SWING DRILLING FIXTURES * MACHINED CAST-IRON SECTIONS ¢ DRILL JIG BUSHINGS 
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New product news from Louis Allis 


NOW...Louis Allis offers 
DY NAPAR* Digital Control Systems! 


Louls Allis can supply accurate digital 
controis. designed to industrial standards for 
a wide variety of continuous process lines 





For any production process, Louis Allis can furnish not only motors, drives, 
anc controls, but also digital monitoring equipment to provide visual readout and 
process control signals. 


The answer is DYNAPAR* Digital Control — a highly accurate digital 

logic system that can count, measure, totalize, indicate, time, or control depending 
on the requirements of the application. Digital systerms are ideally suited for 
high speed counting — accurate measurement of speed and draw — automatic 
cutting-to-length — automatic positioning — and many other applications. 


Dynapar’s digital devices utilize precise pulses, and eliminate the drift inaccuracy 
inherent in magnitude-measuring analog systems. There’s no need for constant 
calibration or adjustment. Pulses are reliably provided by rugged ROTO- 
PULSERS, highly stable sensing and pulse generating devices — visual indication 
is obtained by easily-read luminous direct numerical readouts. Control functions 
are accomplished by a variety of special devices tailored to specific operations. 
All DYNAPAR equipment features the most modern solid-state transistorized 
circuitry to provide long-life operation without maintenance. 


Investigate to see how Louis Allis-Dynapar equipment can increase production 

and cut waste by automating your process. Call your local Louis Allis District 
Office, or write to The Louis Allis Co., 452 East Stewart St., Milwaukee 1, Wis. 
*Dynaper Corporafion is the electronic subsidiary of The Louis Allis Co. 


MANUFACTURER OF ELECTRIC MOTORS ANO ADJUSTABLE SPEED DRIVES 


LOUIS ALLIS 





IF YOU MAKE PARTS LIKE THESE... 


YOU CAN SAVE BY BENDING! 


By production bending the “Pines-way,” hundreds of metalworking 
plants are now benefiting from the cost-cutting advantages of cold- 
bending tubing, pipe, extruded or rolled shapes into parts similar to 
those above. Parts are produced faster, with smooth, strong bends. This 
means improved product quality at reduced costs. 

A wide range of bending on large or small work, long- or short-run 
jobs, is easily accomplished by a complete line of standard Pines Bend- 
ing Machines. Hydraulic power and automatic operation provide maxi- 
mum accuracy, efficiency, and economy. Find out today, without obliga- 
tion, how these machines can produce your parts at less cost. 


. as 
Pink ee 
4 
™ - 
| a 


Tubular steel furniture frame is produced 
on a Pines Beialing Press at the excep- 
tional rate of over 2000 bends an hour. 


WRITE TODAY FOR CATALOG AND DATA SHEETS 


Pl IN & S eneincerine co. inc. 


672 WALNUT ©* AURORA, ILLINOIS 


Serpentine coil formed on Pines Rotary 
Machine at 900 bends an hour with 8% 
material savings, reduced assembly costs. 








Specialists in Tube Fabricating Machinery 
PRODUCTION BENDING © DEBURRING °¢ 
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NEW SHOP EQUIPMENT 


Colonial Broach Spindle Gives 
Constant HP Over All Speeds 


This new hydraulic constant horse- 
power milling spindle is said to con- 
dense maximum horsepower into 
minimum size for easy conversion to 
either existing equipment or new 
setups. 

The main feature of this spindle is 
that it has been designed so that 
torque increases in direct proportion 
to speed reduction. Result: constant 
hp regardless of speed selected. The 
company claims its new machine is 
compact enough to fit any designer’s 
requirements while offering an in- 
finite speed range, at rated hp, re- 
gardless of speed. 

The new milling spindles are avail- 
able with ratings from 10 to 50 hp as 
“standard”; smaller or larger units 
are also available. 

Colonial Broach & Machine Co, 
Contour Mill & Spindle Div, 21601 
Hoover Rd, Warren, Mich 


MORE DATA? Circle 138, inside back cover 


Chrome Plating Pellets Have 
Built-In Fume Suppressor 


New fume-controlled compounds for 
decorative chromium plating solu- 
tions are said to reduce chromic acid 
losses and minimize loss of heat from 
plating plants. Under most operating 
conditions, fume suppression is main- 
tained automatically and special ad- 
ditions are not necessary. 

The new fume-controlled com- 
pounds—Unichrome SRHS  (self- 
regulating, high-speed) CR-100F, 
CR-110F, CR-120F and CF-520F— 
come in pelletized form providing in 
a single product the necessary 
chromic acid, a plating “catalyst,” 
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NEW SHOP EQUIPMENT 


and a chemical fume suppressor that 

acts as a built in ventilation aid. 
Metal & Thermit Corp, General Of- 

fices, Rahway, N J—In Canada: M 

& T Products of Canada Ltd, 172 Bel- 

field Rd, Rexdale, Ont 

MORE DATA? Circle 139, inside back cover 


New Metal Composition Promises 
High Temp, High Pressure Seals 


A new material for use in high tem- 
perature, high pressure static seals 
is a composite of two metals for ap- 
plications at temps up to 1200 F and 
pressures to 5000 psi. 

The composites are made by im- 
pregnating a porous body of fiber 
metal —the skeleton— with a soft 
metal. Metals used are corrosion re- 
sistant for use with chemicals, ex- 
otic fuels or hydraulic fluids. 

Illinois Inst of Technology, 35 W 


33rd St, Chicago 16, Ill 
MORE DATA? Circle 140, inside back cover CO T LE 
Quench Oil Eliminates Finishing 


Voluta Oil 921, a new quench oil, is 
said to protect bright surfaces dur- 


ing rapid quench. Long service life when drilled with 


of the oil is promised due to an ex- 

ceptional resistance to oxidation. *K 
Special additives in the oil are said 

to protect the bright finish and clean- 


liness of carbon and alloy steel sur- 
faces to such a degree that in many 
: ; “fhe e 
cases it may be possible to eliminate ‘ 
finishing operations. 
Shell Oil Co, 50 W 50th St, New Eldorado Gun Drills are your best guarantee for 
York 20,N Y excellent surface finish and top quality performance in 
MORE DATA? Circle 108, inside back cover gun drilling flawless, straight, round, accurately lo- 
cated holes at high speeds in one single operation. 
a ao Each Eldorado Gun Drill is precision made to exacting 


specifications by gun drill specialists. Gun drill making 
is our business, our only business. 


With hole after hole, in drilling steel, iron, aluminum 
or other alloys, at speeds and feeds impossible with 
other types of drills, Eldorado drills cut costs in time, 
labor, tools, materials and maintenance. 


There’s an Eldorado Gun Drill for 
your job! Immediate delivery from fac- 
tory stock. We invite you to talk over 
your ‘hole’ problem with us at no 
obligation. 


— Wah 


ORDER STOCK SIZES FOR IMMEDIATE SHIPMENT. TO SPECIFICATIONS, ON NORMAL DELIVERY. 


MADE TO YOUR SPECIFICATIONS: AVAILABLE FROM STOCK: 
Sizes -1250” to 2” dia. Ye” to Ya” dia. in 64ths | 42” to 34” dia. in 32nds) 


OA Lengths|” to 120” with dia. limits 10”, 16”, 22”, 36” 16”, 22”, 36" 
ADJUSTAFIX, A FIXED CENTER TYPE Drivers Std. or to fit you need -750” dia. x 2%” long 1” dia. x 2%” long 


multiple spindle drill head, is said to Tips Carbide Carbide Carbide 
be readily installed on standard and Now, order from stock, or send in your specifications for a prompt quotation. 
special machines. With very short over- 
all length, the basic design provides a 
main drive box and a demountable £ 
ttern plate—United States Drill Head 
Co, 5298 River Rd, Cincinnati 33, Ohio ELDORADO TOOL &m g- corp = 
MORE DATA? Circle 123, inside back cover % Trade Mark 340 BOSTON POST ROAD - MILFORD, CONN. 
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Specializing 100% in Gun Drills and Related Tools. 
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MACHINE MOUNTS 


Eliminate Anchor Bolts 
Lag Screws and Coment 


FABCEL Pads improve machine per- 
formance and reduce maintenance. 
Their scientifically constructed suc- 
tion cells anchor machines to the 
floor . . . Control Vibration, Absorb 
Impact Shock and Reduce Noise. 


FABCEL 
NEOPRENE PADS ARE 


Easy 
Le Install 


Just cut to shape or size required 
from standard 18” x 18° FABCEL 
sheets. Slip into position. Then 
Check the Difference! Check the sav- 
ings in Time and Money! 


Write jor 
News 
FABCEL 
CATALOG 














FABREEKA PRODUCTS CO., INC. 


1190-A Adam 
Boston 24, Ma 


Representativ P 


(FJAIBICIE|L] 


made iu the maker af Sadbreehka - 
d 


Street 
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Three Different Tests Performed 
On Single Machine 


Tensile, compression, and guided 
bend tests can all be made on Model 
TE-10-AS which has a capacity of 
10,000 Ib and is equipped with two 
gages to register the load applied in 
two ranges. Motor and hydraulic 
power unit are located within the 
base; controls are mounted on the 
front. 

Guided bend testing, which con- 
sists of bending butt-welded sam- 
ples that are originally flat into 
U-shapes at the welds, is performed 
in the compression testing area of 
the machine. When used as a tensile 
testing machine, the lower jaw hold- 
er is placed in one of the three sets 
of slots, to suit the specimen length. 
A variety of jaw inserts are available 
to hold specimens up to % in. thick 


by 1% wide or % in in dia. Machine 
shown will handle specimens up to 
8 in. long. For compression testing, 
the guided bend fixture is replaced 
by a pair of hardened compression 
plates. Space available for testing is 
9% in. high by 8 in. between the ver- 
tical pulling rods. 

Steel City Testing Machine, Inc, 
8817 Lyndon Ave, Detroit 38, Mich 


MORE DATA? Circle 141 inside back cover 


Electronic Governor for DC Motors 
Offered for Heavy-Duty Operation 


E'ectronic governor for precise speed 
control of shunt wound, direct cur- 
rent motors up to 1 hp maintains a 
constant motor speed at any selected 
value despite variations in load, line 
voltage, or motor temperature. 

Operating from a 230-v 50-60-c 
single-phase line, the unit is available 
either as a stripped chassis suitable 
for incorporation into other equip- 
ment, as a rack-mounted unit, or as 
a self-contained unit enclosed in a 
cabinet. 

Linde Co, Electric Welding Dept, 
270 Park Ave, New York 17, NY 
MORE DATA? Circle 142, inside back cover 





AUTOMATIC TUB MILL STRIP WELDER has a working cycle of less than 25 sec. 
Result is a high-speed, high-strength, virtually invisible joint that can be left in 
the work—National Electric Welding Machines Co, 1846 Trumbull St, Bay City, 
Mich 


MORE DATA? Circle 143, inside back cover 
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BENDIX SYSTEMS 
EXPERIENCE 
AT WORK 


BENDIX SYSTEM ENGINEERING PROVIDES OPTIMUM 
NUMERICAL CONTROL FOR TURRET LATHE 


Shown above is a Bullard four-axis vertical turret 
lathe equipped with Bendix DynaPath-14 con- 
touring control unit. In this application, the 
selection of tools and spindle speeds is programmed, 
as is the motion of both slides. 

Bendix application engineers, with accumulated 
experience in mechanical and hydraulic analysis of 
machine tools, worked closely with Bullard to 
produce this wedding of machine tool and numerical 
controls. And Bendix systems experience gained in 
working on other contour turning applications (with 
such companies as Ex-Cell-O, Heald, and Giddings 
& Lewis) assures the user correct application of 
control unit to machine tool. 

In addition to contour turning applications, 


Bendix engineers numerical control systems for 
milling, grinding, drilling and jig boring machines. 
We have developed and applied controls to 2-, 
3-, 4-, and 5-axis systems, both continuous path 
and point-to-point. These controls are being used 
daily in plants across the country to increase 
machine tool efficiency, reduce lead times, and 
make parts of consistently high accuracy. 

Bendix SYSTEMS EXPERIENCE can provide 
the key to your machine tool problems. The right 
Bendix numerical control unit can be the profit- 
maker you’ve been looking for. Start putting 
Bendix application engineering experience to work 
for you—write today for a copy of our catalog 
number 308. 


BENDIX PROVIDES SYSTEMS EXPERIENCE 


JUSTIFICATION STUDIES e SYSTEM ENGINEERING @ TRAINING AND SERVICE 


Industrial Controls Section 


by 


21820 Wyoming Ave., Detroit 37, Michigan 
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KENDEX’* tailored TOOLING 


£ a, 





Two special heads, with modified Kendex holders, machine both sides of 
a stub eye simultaneously at American Coleman Company, Littleton, Colo- 
rado. Range of bore sizes can be machined by simply resetting tools. 


Developed in cooperation with cus- 
tomer’s engineers, the two special 
Kendex boring heads—with Kendex 
‘‘throw-away’’ inserts—have in- 
creased production, reduced cost per 
piece and improved the product. 

REASONS: Reduced initial set- 
up time from 3 hours to 30 minutes; 
eliminated the 5-hour tool regrinding 
job required after every 80 pieces. 
Instead of 3-hour set-ups, cutting 
edges are now indexed within + .001 
inch in 5 minutes. Saved—a full 
day’s machine time for every 100 


pieces. 
Such IMAGINATIVE attacks on 
machining costs with Kendex Tai- 


226 CIRCLE 323 READER SERVICE CARD 


lored Tooling are helping fight high 
costs in many plants. Applications 
shown at right may suggest opera- 
tions in your plant where specially- 
designed Kendex tooling may com- 
bine two or more operations in one 
pass or help reduce machining costs 
in some other way. 

Kennametal Carbide Engineers, 
trained to analyze tooling applica- 
tions and backed by our headquarters 
staff of tooling specialists, are con- 
tinually helping customers use stand- 
ard tooling or design special tooling 
to reduce machine downtime and im- 
prove production. 

To meet the growing demand for 


Kendex Tailored Tooling, our pro- 
duction facilities have been ex- 
panded repeatedly within the last 
several years. 

For full details about the Kendex 
Tailored Tools shown at right, plus 
many more, call your Kennametal 
Carbide Engineer. Ask him for our 
booklet ““There’s Profit in Retiring a 
Tradition” which gives dollars-and- 
cents facts as to how some com- 
panies have reduced machining costs 
as much as 70% with standard 
Kendex “throw-away”’ insert tooling 

. or write to KENNAMETAL INC., 
Latrobe, Pennsylvania. 


*Trademark 33591 
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increases production...reduces cost 


Boring Bar designed for mounting directly on 
machine tool turret in a gang tooling applica- 
tion. Dovetail mounting permits quick change 
of bore size. 


Special Milling Head for milling wrench slots 
(two flats for spanner wrench) on drill pipe. 


K-Bar for tracing complex deep hole. High ri- 
gidity of Kennametal shank eliminates chatter. 


4 


Multiple Insert Kendex Holder for facing and 
forming O.D. of oil slinger ring on crankshaft. 


Boring Head for rough and finish boring of 
flywheel housing. 


Special K-Bar used for machining transmis- 
sion cover. Design utilizes threaded con- 
struction to allow removal of solid carbide 
bar from flange. 


Multi-Screw-On Kendex for machining rough 
throws on large crankshaft. 


Special K-Bar with adjustable head for ma- 
chining axle cross bores in differential carrier. 


Special Kendex Holder for back facing gear 
plate of output shaft and planet carrier as- 
sembly through hole in gear blank. 


Rear Slide Tool Block for machining (finish- 
ing) gear transmission countershaft. 
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Special Facing, Skiving and Grooving Tool 
Block (rear slide) for machining transmis- 
sion gear. 


Special Multiple Insert Boring Bar with 
air coolant holes. Bores three diameters 
simultaneously. 


Special Hollow Milling Head for rough turning 
O.D. of bearing diameters, forming radius and 
chamfering of diesel tractor roller idlers. 


Special Hollow Milling Head for finish turning 
O.D. of bearing diameters, forming radius and 
chamfering of diesel tractor roller idiers. 


InDUSTRY AND 


KENNAMETAL 
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Toughest, hardest, strongest 
++. mone finer at any price! 


It pays to specify 


& 


JAPAN Ie z 
DRILLS 

REAMERS 
BLANKS 


Premium Quality High Speed Steel 
Carbide Tipped and Solid Carbide 


A iat: 


Vib hbo ye fee 
% ‘ 


DRILL SETS 


Standard Fractional, Wire 
and Letter series drills 
conveniently packed in 
folding indexed cases. 


BLANK SETS 
Consist of uniformly hardened high speed steel drill and 
reamer blanks —precision ground to new close tolerances. 


Call your local distributor today —or write Ace 
direct for latest catalog and price information. 


ACE DRILL 


Adrian, Michigan 








“~~ QRIGIMATORS OF ‘’GROUND-FROM-THE-SOLID™ DRILLS 
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NEW SHOP EQUIPMENT 





MODEL 501 COLLET CHUCK spans size 
range from 1% to %4 in. with 0.0005-in. 
accuracy. Two camming surfaces en- 
able the collet to grip drills and end 
mills on their flutes as well as on 
straight shanks — Erickson Tool Co, 
34350 Solon Rd, Solon, Ohio 

MORE DATA? Circle 144, inside back cover 


ann 


V-Bushing Liners Provide 

Automatic Self Centering 

Hardened ground liners are designed 
for use with any type of cylindrical, 
square, or hex stock drilling, either 
custom fixture or standard fixture. 
Acting as a liner for removable bush- 
ings, it grooves itself dead center on 
stock to be drilled, permits center 


drilling even near the ends of bars. 
Liners are produced in 2 sets of 3 
bushings—one set of 3 with %-in. 
OD, and the other set with varying 
ODs. Both sets take slip bushings 
with ODs of 3/16, 5/16, and % in. in 
a range from No. 80 drill to 11/32 in. 
in ASA or Acme standard sizes. 
Acme Industrial Co, 200 N Laflin 
St, Chicago 7, Ill 
MORE DATA? Circle 145, inside back cover 


Cutoff Wheel Incorporates 
Triple Cutting Action 


The Sharp-Sided (SS) Cut-Off 
Wheel features cutting action on both 
sides as well as the face of the wheel. 
Three-sided abrasive action reduces 
heat-producing, metal-burning fric- 
tion. Because the wheel actually 
grinds its own clearance, a faster cut 
is produced with less burn and burr. 
Reduction of heat also minimizes 
wheel wear and permits use of a 
harder wheel for substantial savings 
in wheel costs. 

American Emery Wheel Works, 1 
Richmond Sq, Providence, RI 


MORE DATA? Circle 146, inside back cover 


KIESERLING CENTERLESS bar turning, straightening, and polishing machine is 
arranged for completely automatic operation with only one operator. Made 
in several sizes, the machine removes the rough skin from bars and turns the 
black into finished bars of finished size. It is fitted with an automatic loading 
and discharging device—Dist by Straus-Autys Corp, 45 No Station Plaza, Great 


Neck, NY 


MORE DATA? Circle 147, inside back cover 
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Rheem Electronics 
NUMERICAL POSITIONING CONTROLS 


Reduce lead.time.» Improve product quality = Eliminate 
expensive jigs and fixtures = Increase machine productivity 
Reduce scrap loss =» Make small lots economical u 


VERSATILE! 


one system fits many 
machines | 

offers savings in operator 
training, planning, 
maintenance 


Rheem Numerical Positioning Controls may be applied to 
almost all machine positioning requirements. 


Construction is modular, by axes. 
Different resolutions ore available. 


Automatic, semi-automatic, or manual operation 
modes are available. 


Decimal display of tape information is provided. 
Positioning speeds are high... limited by resolution only. 
Feed rate control is available. 

Travel distances are large. 

Controls from 1 te 6 axes. 

Electronic distribution. 


Manual input of dimensional information and decimal 
display available at no extra cost. 


a ora Rheem Electronics — Positioning = rypiCAL TWO-AXIS RHEEM NUMERICAL POSITIONING CONTROLS 
ontrols start Saving yeu Maney. Write TODAY! CONSOLE. THIRD AXIS AVAILABLE AT LOW COST. 





POSITION DISPLAY 

Designed to meet the requirements of operator controlled 
machines including retrofit on existing machines... 
provides a continuous display of machine position in 
decimal form . .. used in conjunction with a position 
transducer to detect machine slide displacement in 
increments of either .001 or .0001 inches . . . offers 
selection of absolute position from a zero reference point 
continuously displayed, or the incr tal dist 

between two coordinate positions ... allows the operator 
to position the machine more rapidly and with greater 
accuracy ...a@ compact unit occupying less than one 
cubic foot of space per axis. 








5200 West 104th Street 
Los Angeles 45, Calif. SPring 6-1800 


SPEER 
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“3.000 DOWN THE DRAIN!” 


“Get rid of that DUST!” 


“The boss was sore and I was on the spot. 

“He shoved the report from the efficiency engineer at me. I read it: 
"Yearly loss due to machine wear, misalignment and down time... 
$3,000. Major cause . . . abrasive dust.’ 

“The boss pointed his finger at me, ‘Get rid of that dust and get rid 
of it fast!” 


Now, it was my problem, and I was on the spot. 
“First thing I did was to check into a central dust collecting system. 
But the lowest bid I could get was $8,000. Too much. 

“Then I came across a Torit ad, offering economical portable dust 
collectors. 

“Two days after my call Torit engineers showed me how in only 
one week they could install a portable, unitized Torit Dust Collector 
at each of our eight grinders, trapping dust right at its source— 
cleaning the air throughout the entire plant. 

“Total cost? Only $2400.00. That's a $5,600.00 saving over the 
lowest priced central system. 

“You guessed it—we installed the eight Torit Collectors.” 


Torit solved my problem 


“This year when we received our report it read: ‘Loss due to machine 
wear, misalignment and down time... $340.00.’ 
A saving of $2,660. 

“This time the boss was all smiles. He slapped 
me on the back, ‘Charlie, you did a fine job get- 
ting rid of that dust. Frankly, I didn’t think it 
could be done with such a small investment.’ 
“Now there's a pretty nice fellow to work for. 
“If you've got a dust problem, or are about to 
have one, write the Torit people. They've manu- 
factured and sold more dust collectors than 
anyone else in the U.S.A. Chances are they can 
help you the way they helped us.” 


Tk © R I 'T manufacturing company 


Dept. 411, 1133 Rankin St., St. Paul 16, Minn. 
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NEW MATERIALS 
New Parting Agent Aids Better 
Molding Of Epoxies, Polyesters 


A new parting agent is said to en- 
able more efficient casting of epoxies 
and polyesters. Called Parting Agent 
EP, it is claimed to reduce molding 
time and produce better casting fin- 
ishes. Features of film produced by 
using the new agent are: 

e Fast drying, 

e Good adhesion to irregular and 
sharp contours, 

e Surface tension that covers mi- 
nor mold defects, 

e Simple removal by stripping or 
warm water wash. 

Two types of the agent are avail- 
able: one, of bright fluorescent color 
to facilitate control of parting film 
thickness; the other, colorless to 
eliminate the need of film removal. 

Parting Agent EP is water soluble 
meeting spray gun requirements, and 
is supplied in one, five, and fifty gal 
containers. 

Schwartz Chemical Co, Inc, 50-01 
Second St, Long Island City 1, N Y 
MORE DATA? Circle 68, inside back cover 


New High Speed Steel Expected 
To Increase Tool Life, Speed 


A high speed steel, Rex 49, has been 
designed to provide greatly increased 
tool life in machining hard-to-cut 
metals. In tests it has out-performed 
the more expensive high cobalt and 
high vanadium high-speed steels. 
Use of Rex 49 is expected to elimi- 
nate the need for many types of tool 
steels now in use and increase tool 
life two to four times. 

Having a base price of $2.07 per 
Ib, the new steel can be heat treated 
to Rh 67 to 69 C. When used to cut 
normal materials, it is expected to 
permit increases in speed, feed, and 
depth of cut. 

Crucible Steel Co of America, 
Pittsburgh 22, Pa 
MORE DATA? Circle 69, inside back cover 


High Heat Paint Good to 1700 F 


A new line of extra-high heat paints 
is said to be capable of withstanding 
temperatures up to 1700 F without 
blistering or burning. The paints are 
composed of a clear silicon base 
blended with an aluminum pigment. 
After application by brush, spray 
or dip, the paint air-dries to a bright 
finish in approximately 30 min. Es- 
pecially recommended for tempera- 
tures in excess of 500 F, it is said 
to virtually fuse with the surface it 
is applied to when submitted to heat. 
Chem Industrial Co, 3784 Ridge 
Rd, Brooklyn 9, Ohio 
MORE DATA? Circle 70, inside back cover 
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A M FS Masters of Measurement 


ACCU-FLOW AIR GAGING EQUIPMENT 


The new line of ACCU-FLOW air gages developed by B. C. Ames includes 

several patented components, including nozzles and pressure indicators, which give 
these gages unusual range and exceptional linearity. 

Special Models are Available for Checking: outside and inside diameters, center 
distances, flatness, roundness, hole depths and continuous non-contact measuring 
or comparing of paper, metals, plastic films, etc. 

Ames ACCU-FLOW Air Gages are providing the answer to many measuring 
problems that were once considered impossible to solve. For complete information 
on the entire line of Ames air gaging equipment, write for new ACCU-FLOW folder. 
You’re asking for the best when you specify Ames! 

B. C. AMES CO., Waltham 54, Mass. Representatives in Principal Cities — 

In Canada, H. C. Burton Co., 166 Rebecca Street, Hamilton. 


=46y- pe SO 
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6 precision spindles by 


Bulletin 460 


You can get this rugged Avey 250 Turret-Dex with either automatic or 
numerical controls. Rotary, 2- or 3-axis positioning. Pre-selected speeds, 
feeds, rapid advance, tapping cycles. Automatic depth control all spin- 
dies; automatic turret clamp; positive spindle stop; skip index. Capacity 
to 1%”. Eight spindles optional. Avey, Box 1264, Cincinnati 1, Ohio. 
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The production man’s guide to 


Fastening Devices 


Knowing how to put a product together is one of the 
keys to efficient production. Quick, inexpensive machin- 
ing and forming techniques are wasted if slow, cumber- 
some and inefficient assembly methods are used. This 
Special Report summarizing typical mechanical fastening 
devices will help you select a fastener that will lead to 
a more dependable, more economical product. 


16 pages, fully illustrated — 35 cents per copy 


Reader Service Department 


American / Metalworking 
Machinist / Manutacturing 


330 West 42nd Street New York 36, N. Y. 
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NEW SHOP EQUIPMENT 


SUPERIMPOSED OUTLINE shows how 
probes check castings during process- 
ing of cylinder blocks for a four-cylin- 
der engine. Castings in which probes 
will not fit are withdrawn from line at 
the next station so work will not be 
wasted on them—Cross Co, Park Grove 
Station, Detroit 5, Mich 

MORE DATA? Circle 148, inside back cover 


Special Wrenches Supplied 
In Any Size or Shape 


Wrenches and similar hand tools, 
furnished to custom design and spec- 
ifications are available in production 
quantities at less than the cost of 
forging or castings. Any jaw con- 
figuration can be flame-cut economi- 
cally because no tooling, dies, casting 
patterns, or templets are required. 
Special wrenches and tools can be 
flame-cut out of plain carbon steel 
or many alloy steels, in any thick- 
ness from % up to 28 in, in any 
quantity from one to thousands. 
Reliable Steel Plate Co, 2330 E 79th 
St, Cleveland 4, Ohio 
MORE DATA? Circle 149, inside back cover 


UTILITY MiCROSCOPE, is furnished in 
two models, one 20X, the other with 
10, 20, and 4OX, it provides erect 
image, wide field of view, and a fixed 
long working distance of 4 in. for in- 
spection or measurement of small parts 
or critical work. It can be attached to 
almost any type of machine, bench, 
jig, or fixture—American Optical Co, 
Instrument Div, Buffalo 15, NY 

MORE DATA? Circle 150, inside back cover 
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VALUE ANALYSIS FACT SHEET 


Formbrite Drawn Brass Parts 





How to open finishing room bottlenecks and cut 


polishing costs up to 50%—produce stronger, more 


scratch-resistant parts—and get additional savings 


—with Formbrite, superfine-grain drawing brass. 


Very often in the production of drawn 
brass parts which are to be plated or 
lacquered, finishing costs are greater 
than those of all preceding operations 
—or even the cost of the metal. Under 
any circumstances, they are a high per- 
centage of total costs. 

Furthermore, parts go through the 
pressroom a lot faster than they can 
through the finishing room, creating 
bottlenecks in production. 


ENLARGED SURFACE TRACES at the right 
prove that you can lick both cost and 
time problems with Formbrite’, 
Anaconda superfine-grain drawing 
brass. Savings in polishing costs re- 
ported by users run from 40 to 50%. 
These are net savings, as Formbrite 
costs no more than ordinary drawing 
brass. 


STRONGER, MORE SCRATCH RESISTANT. 
Formbrite is stronger, harder, springier 
than the usual drawing brasses in the 
same standard tempers, yet retains re- 
markable ductility for forming and 
drawing, and takes sharp, clean-cut 
ornamental die impressions. The harder 
surface means fewer rejects from 
scratching and marring during han- 
dling. In some instances, the superior 
strength and hardness of Formbrite 
make possible the use of a thinner gage 
metal, with an additional saving in ma- 
terial cost. 

SIZES AND TEMPERS. Brass manufactured 
by the Formbrite method, with its spe- 
cial characteristic of superfine-grain 
structure, is supplied in standard 
Formbrite temper, half-hard, three- 
quarter-hard, hard, and extra-hard 


TERMINOLOGY FOR 


somone pnt 


Enlarged surface trace of standard drawing 
brass (grain size, .045 mm) after 40% elongation. 
This kind of roughness causes “orange peel” 
effect in the working of standard drawing brass. 
Smoothing such mountains down to the valleys 
takes considerable cutting. 


This is the microstructure, shown 75x, of the 
standard drawing brass used above. 


tempers, and can be rolled in heavy 
coils to .004” in thickness by 24” wide, 
weighing 100 pounds per inch of width. 
The table below gives physical data 
and terminology for Formbrite tempers. 


FORMBRITE TEMPERS 





ROCKWELL B 
HARDNESS 


TENSILE STRENGTH 
LB. SQ. IN. 


MIN. | MAX. | MIN. 





MAX. 


DESIGNATION TO BE USED 





Enlarged surface trace of Formbrite drawing 
brass (grain size, .005 mm) after 40% elongation. 
Surface smoothness after deformation is the 
test of a drawing brass’s polishing character- 
istics. It is relatively easy to level these little 
hills on the surface of Formbrite. in many 
cases, users find they eliminate cutting opera- 
tions altogether, need only a simple color buff. 


This uniform superfine-grain structure of Form- 
brite, shown 75x, is produced by special proce- 
dures for rolling or drawing and annealing devel- 
oped by Anaconda American Brass Company. 


ALLOYS. In addition to 70-30 brass, the 
following Anaconda alloys also are pro- 
duced by the Formbrite method: Yel- 
low Brass-59, Gilding Brass-4, Com- 
mercial Bronze-14, Red Brass-24, and 
Low Brass-32. 


TECHNICAL ASSISTANCE. For help in se- 
lecting the alloy and temper to handle 
your particular job—for a copy of Pub- 
lication B-39 with more details about 
Formbrite—see your Anaconda repre- 
sentative. Or write: Anaconda Ameri- 
can Brass Company, Waterbury 20, 
Conn. In Canada: Anaconda American 
Brass Ltd., New Toronto, Ont. oid 


FORMBRITE 


65 Yellow Brass—Formbrite 
57,000 67,000 77 Half-hard Yellow Brass—Formbrite 


40 

60 Superfine-grain drawing brass 
64,000 72 82 Three-quarter-hard Yellow Brass—Formbrite 

79 

85 


a product of 


ANACONDA 


Anaconda American Brass Company 
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71,000 86 Hard Yellow Brass—Formbrite 


83,000 92,000 2 Extra-hard Yellow Brass—Formbrite 
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DATA 

10 units with 17 spindles 

60-inch index table 

9 rotating work fixtures 
with automatic clafnping 

450 parts per hour gross 


< ’ 
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—" 


te 


Ss on 


two different parts without changeover 


Parts may be fed at random 
This center column machine works on 
the two different parts shown with no 
changeover. The work fixtures hold 
either part without changing locators. 
Each fixture rotates 120° with each 
index of the table so the horizontal 
units can perform three sets of opera- 
tions equally spaced. 

Two of the vertical units drill two 
holes, one in each part. One unit drills 
Hole A in the bottom of the large part 
when its flange trips a micro switch. 
The other unit cycles every time, drill- 


KM slelabaclalicl em deleiiel, 
Units with 
Milling Heads 


ALUMINUM PLANET 


PINION CARRIERS 


ing Hole B in the top of the small part, 
“cutting air” in the large one. 


You can make money with 
a Kingsbury. Here’s how: 


— One Kingsbury replaces several 
general purpose machines, saving 
space and labor. 


— You cut work-in-process inventory 
by eliminating several banks of parts. 


— You cut maintenance costs. Be- 
cause of good basic design and rug- 
ged, accurate construction Kingsbury 


Cm a lelabdelaticl Mm elalii 
45 Left of 


Colello] m@tctatictallal-s- 


2 Vertical Units 


FOR 


AUTOMATIC 


machines have run year after year, 
through millions of cycles, without 
serious trouble. 

—Your machine can go right into 
your production line because our test 
runs before shipment guarantee uni- 
form parts that gage. 

May we make a proposal? Kingsbury 
Machine Tool Corp., Keene, N. H. 


KINGSBURY 


2 Vertical Units 
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TRANSMISSION 





Field Report 





Ex-Cell-O to Build Machines 


For SIF Electrochemical Process 
Steel Improvement & Forge Co, 
Cleveland, and Ex-Cell-O Corp, De- 
troit, have concluded an agreement 
whereby Ex-Cell-O has exclusive 
rights to build and market in the 
US and Canada new metalworking 
machines that utilize Steel Improve- 
ment’s electrochemical processes 
(AM/MM—Nov 14, ’60, p113). SIF 
will produce and market the elec- 
trolytic solutions used in the new 
metal-removing method and will con- 
tinue its program of research and 
development on the chemical proc- 
esses involved. Both companies will 
use the electrolytic machines in their 
own operations. 

The electrochemical operations 
performed are similar to milling, 
drilling, sawing, contour turning and 
other processes used to shape metal 
parts on conventional machines. In 
the new metal-removing process, 
which was developed from research 
sponsored by SIF at Battelle Memo- 
rial Institute, the parts to be ma- 
chined, and the electrodes, are held 
within a chamber through which a 
chemical solution flows. An electric 
current passing through the fluid 
from the workpiece to the electrodes 
removes the metal. There’s no metal- 
to-metal contact between the work 
and the tool, and no tool pressure 
as with conventional machining proc- 
esses. Rate of metal removal is gov- 
erned by amount of current applied 
and varies with the type of metal 
to be machined and the work area 
to be covered. 


Vascoloy-Ramet Forms 


European Company 

Vascoloy-Ramet Corp, Waukegan, 
Ill, subsidiary of Fansteel Metallur- 
gical Corp of North Chicago, has 
formed Vascoloy-Ramet (Europa) 
N V. The new company has broken 





I'M SURE 


' TIRED OF 
WALKING K AND FORTH 











Automatic single- 
ton, Alberta, is 
stem connections. Report 


int threading lathe installed at Alberta Oil Tool Co Ltd, Edmon- 
signed Te, for automatic ——s and threading of drill 
to be the only one of its kin 


in the world with this 


combination of hydraulic principles, it is the result of four years of design engineer- 
ing between the manufacturer and Oil Tool’s engineering staff. Lathe was assembled 


for final tooling in Hanover, Germany, and 


isplayed there during the German 


International Machine Tool Exposition last September. 


ground for construction of a manu- 
facturing facility in Zwolle, Holland, 
and the plant is expected to be in 
production by July. 

The European firm has been estab- 
lished as a separate and distinct or- 
ganization from its American coun- 
terpart, has its own management and 
sales staff, and will manufacture and 
distribute V-R products (cemented 
carbides and Tantung cast non-fer- 
rous alloys) throughout Free Europe, 
the Scandinavian countries, and 
Great Britain. The new company is 
a subsidiary of Fansteel A G which 
was recently incorporated in Swit- 
zerland by Fansteel Metallurgical to 
gain a stronger competitive position 
in international markets. 


Rohr Gets $9 Million in Orders 


Three follow-on orders for aircraft 
components totaling over $9 million 
have been received by Rohr Aircraft 
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Corp, Chula Vista, Calif. Contracts, 
from Boeing, Lockheed, and McDon- 
nell, bring the company’s backlog to 
more than $175 million. All of the 
products listed currently are being 
manufactured and the new orders 
are extensions of production sched- 
ules. 


Hiring to be Upped by Ford 
And North American 


Ford Motor Co reports that it will 
add 1300 new workers this year to 
the present 2100 staff at its Aero- 
neutronic Division at Newport 
Beach, Calif. Division is processing 
Defense Department contracts in 
weapons and space systems, advanced 
electronics, and data processing sys- 
tems. 

North American Aviation’s plans 
call for addition of 2000 workers 
among its six divisions. Big bulk of 
the hiring will be at the Autonetics 


by GEO. CRENSHAW 
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Aluminum Problems? 
See how the LAPMASTER can lick ‘em... 


CLAMPING ELIMINATED. Alumi- 
num, magnesium and all non- 
ferrous metals can’t take clamping 
without warp or distortion. The 


ped 
Flatness checks show that the 
Lapmaster consistently produces 


subsequen deburring opera 

tions and helps reduce innpeetion 
costs. This advan is especially 
important in the ing of pump, 
compressor or engine parts or on 
parts incorporating “O” ring groove 
on the face. 


e_ 


+ THE 

MACHINE THAT PUT 
PRECISION LAPPING ON A 
PRODUCTION BASIS 





CIRCLE 333 READER SERVICE CARD 


FAST STOCK REMOVAL. Lapping of 
non-ferrous metals on a Lapmaster 
is a finishing method that saves 
time and money for hundreds of 
manufacturers. Stock removal rates 


the accuracy of lapping. And 
Lapmasters do it right the first 
time, every time. 


; ; i 
ping or pape oe But with the 
Lapmaster method 


PERFECTLY MATED SURFACES. In 
many eliminate 
difficult problems by lap- 

to microinch 


| wen Aeger | 
finishes of 2 to 3 AA, to flatness 


on 
that will hold oil at 200 psi. Its uni- 
form accuracy also eliminates 
selective 


Write for the complete Lapmaster catalog 


Rite t 


A product of 


American Machinist/Metalworking Manufacturing - 


of facts and money-saving ideas. 


Crane Packing Compcny 

6436 OAKTON STREET * MORTON GROVE, ILLINOIS (Chicogo Suburb) 
In Canada: Crane Packing Company, Ltd., Hamilton, Ont. 

In England: Payne Products International, Slough Bucks. 
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Division which is working on the 
Hound Dog and Minuteman missiles, 
and in the stepped-up B-70 bomber 
program. 


Big Plant for Tennessee 

Ross Gear & Tool Co, Lafayette, Ind, 
will build a 240,000 sq-ft plant on a 
40-acre site at Lebanon. Construc- 
tion of the facility which will manu- 
facture steering gear columns for 
autos, trucks, and tractors, will be 
financed by a $2.4 million industrial 
bond issue by the city. 


Willys Not for Sale 

Recurring reports that Willys Mo- 
tors will merge or sell its business 
to American Motors Corp have been 
denied by President S A Girard who 
states that the company is not nego- 
tiating with any firm, and is not for 
sale. Mr Girard confirmed, however, 
that Willys and American are dis- 
cussing the possibility of a joint 
engine facility in Mexico where 
both companies have assembly 
plants. 


Tool Research Establishes 


New Metals Division 

Assets of Utility Metal Products divi- 
sion of Young Spring & Wire Corp 
have been acquired for cash by Tool 
Research & Engineering Corp of 
Beverly Hills, Calif. The new Pasa- 
dena facility of approximately 120,- 
000 sq ft will operate as the Exotic 
Metal Products division of TR, spe- 
cializing in machining and fabrica- 
tion of titanium, beryllium, tanta- 
lum, zirconium, and similar metals 
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Butzeser 


“He dropped his safety button, then slipped 
on itt” 





1. INSTALL MACHINERY FAST 
2. LEVEL 3. LICK VIBRATION 


NE W 


LEVEL-RITE 
SERIES 


Cut machinery installation time and costs 
up to 70, 75, even 80%. . . eliminate trans- 
mitted vibration up to 85%! That’s the money- 
saving move with Level-Rite Series ‘‘500"’ — 
latest member of the Unisorb family. No lag- 
ging, no cement, no drilling, no ‘‘hit or miss’’ 
spotting is needed. Unisorb Level-Rite 
mounting is fast — machines can be moved 
and relocated quickly and with a minimum of 
downtime. 

Level-Rite Series ‘‘500"’ is a self-contained 
leveling mount for light and medium duty 
machine shop tools. It withstands weights up 
to 750 Ibs. Send for literature. 


SPECIAL ADVANTAGES: Fast, simplified, precise leveling - Free-floating screw post — 
compensates for uneven floor « Safe, sure grip — can be cemented if needed « Lowers 
noise level — increases worker efficiency « Better machine performance (improved 
alignment) « Available in many types and thicknesses for all machine types + Money- 


back trial is yours for the asking. 


FeO-42 


UNISORB 


Company 
Address 


pow meee 
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Please send me a Unisorb Sample and Free Book [_} 
Please send literature on Unisorb Level-Rite ‘‘500"’ (_) 


UNISORB 200 SOUTH STREET, BOSTON 11, MASSACHUSETTS 
Division of The FELTERS Company 

New York, N. Y. « Chicago, Ill. « Detroit, Mich. « Upper Darby, Penna. « St. Louis, Mo 
Supply Co., San Francisco, Calif. « Acorn Mfg. Co., Los Angeles, Calif. 


¢ Taylor Felt & 





BOSTON: QUALITY 


sprockets and chain 


a 


1488 types and sizes. From local stock. 
Off the shelf - at factory prices. 
For any chain drive 1/4” to 2” pitch - 
Roller, Block, Ladder. See Catalog 57. 
Design around the quality leader. 


BOSTON,.«: 


IN STOCK at your nearby UTOR 
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for supersonic aircraft, missiles, and 
space vehicles. The new division has 
contracts and is currently producing 
missile carrying vehicles for the 
Navy as well as structural compo- 
nents for commercial jet aircraft 
and missiles. 


GE Gets $4.5 Million 
Satellite Job 


A $4.5 million contract for construc- 
tion of two Nimbus meteorological 
satellites has been awarded to the 
General Electric Co’s Missile and 
Space Vehicle Department in Phila- 
delphia. It’s the second contract to 
go to GE for the Nimbus weather 
eye; two days before the new order, 
it received a $1.5 million award for 
design and development of a control 
and stabilization system for the 
satellite. 


Bell Intercontinental Expands 
Cincinnati Galvanizing Co, 56-year- 
old producer of galvanized house- 
hold and commercial products, has 
been bought by Bell Intercontinental 
Corp in its first acquisition since the 
company was organized last summer. 
The firm will continue operation as 
an autonomous division. Sales of the 
Cincinnati company have averaged 
$3.5 million annually over the last 
five years. Bell Intercontinental was 
formed in July 1960 after Bell Air- 
craft sold its defense assets to Tex- 
tron Inc. Corporate headquarters 
are now maintained in South Bend, 
Ind. 


Stanley Alters Division Name 

Stanley Electric Tools, division of 
the Stanley Works, New Britain, 
Conn, has changed its name to Stan- 
ley Power Tools. Since the division 
was set up in the late 1920’s with 
the original manufacture of drills, 
screwdrivers, and grinders, it has 
expanded into lines of electric 
planers, routers, saws, sanders, ham- 
mers, and metalcutting shears. Prod- 
ucts and the types of power used to 
operate them have become highly 
diversified. Today the division makes 
electric, high-frequency and, most 
recently, airpowered portable tools. 


Republic Gets NASA Contract 


For Metals Study 

Study contract for investigation of 
the use of electrical discharge to 
form high-strength metals has been 
received by Republic Aviation at 
Farmingdale, Long Island. Contract 
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came from Marshall Space Flight 
Center, the National Aeronautics and 
Space Administration’s facility at 
Huntsville, Ala. 

Two basic methods will be com- 
pared as to efficiencies in shaping 
stainless steel and aluminum alloys. 
The first involves the deformation of 
a metal workpiece by shock waves 
created in a liquid medium. In the 
second method, known as inductive 
repulsion forming, an induction coil 
is placed in close proximity to the 
workpiece and insulated from it. 
During the electrical discharge, op- 
posing currents in the coil and metal 
produce a magnetic force that repels 
and deforms the metal away from 
the coil. 


Honeywell Buys 48-Acre Tract 
Purchase agreements have been 
signed by Minneapolis-Honeywell’s 
Electronic Data Processing Division 
for acquisition of about 48 acres of 
land in the Bosion suburb of Billerica 
to take care of future expansion. 
Present plans call for start of a 
75,000 sq-ft manufacturing plant, the 
beginning of a complex, on the tract 
by midsummer with occupancy 
scheduled for the middle of next 
year. The structure will be designed 
to accommodate up to 650 employees. 
Employment in the EDP division 
has increased from 850 in January 
1960 to over 3000 now. 


Production Machine Moving 
Operations of Production Machine 
Co, manufacturer of cenierless 
grinders and polishing machines, 
will be moved from Greenfield, 
Mass, to Providence, RI, sometime 
this spring. Wanskuck Co of Provi- 
dence, the parent firm, says the move 
is being made to consolidate and 
economize on operations. 
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“Someone read the scale wrong! It’s Ye inch 
equals an inch, not a foot.” 





BOSTON ,.«. QUALITY 


bored-to-size pinions 


Advt. copyright by Boston Gear Works, Quincy 71, Mass. 


86 sprocket pinion sizes with 360 bore sizes. 
From local stock. Ready to install. 
Off the shelf - at factory prices. 
Complete with keyway and set screw. 
Save machining cost. See Catalog 57. 


BOSTO 


IN STOCK at your nearby @ DISTRIBUTOR 


American Machinist/Metalworking Manufacturing * March 20, 1961 CIRCLE 336 READER SERVICE CARD 239 





GUARANTEED 
ACCURATE 


The Most for Your 
“Rockwell Testing” Dollar! 


Clark Hardness Testers are guoran- 
teed accurote for all “Rockwell 
Testing”. Clark's exacting workman- 
ship in the production of penetrators, 
testing blocks, anvils, and other 
accessories pays off in exceptional 
accuracy on the job. No wonder the 
low cost surprises our first-time 
customers. Clark Instrument, Inc., 
10201 Ford Road, Dearborn, Mich. 


FREE REFERENCE BOOK 

Ali information about hardness test- 
ing in easy-to-read text with many 
Mustrations. Just write “Send 
Book” on your letterhead. De- 
scription and prices for Clerk 
Hardness Tester and free 
Hordness Conversion Chart 

also avallable on request. 


Missile-Age Accuracy 
Ne ites ST ee A 
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Carborundum in the Bush 


Carborundum Co of Niagara Falls 
plans to put up a million-dollar 
coated abrasive manufacturing plant 
in Melbourne, Australia. It'll be 
equipped with the most advanced 
facilities in the industry and will 
provide its products to Australia and 
New Zealand. Carborundum Aus- 
tralasia Pty Ltd, a subsidiary, now 
operates a plant in Sydney; its man- 
ufacturing operations will be trans- 
ferred to the new facility when it’s 
completed late this year. 


$12 Million Order to Aerojet 

Aerojet-General Corp, Azusa, Calif, 
has received a contract totaling $12 
million from Lockheed Missiles and 
Space Division for additional R&D 
work on the AF’s Midas infrared 
subsystem. To handle this expanding 
program, and Midas requirements 
that are expected to continue for the 
next five years, Aerojet is building 
a $1.25 million test and manufactur- 
ing facility at the Azusa plant. 


American Motors’ Canadian Plant 
Designed for Flexibility 

New $3.5 million plant of American 
Motors (Canada) Ltd in Brampton, 
Ont, is described as the most modern 
automobile facility of its kind in 
North America. The 250,000 sq-ft 
facility can be readily enlarged. Ma- 
chinery, much of it automatic, has 
been set up in units which can be 
re-located and modified ‘to handle 
additional production. There is no 
automation in the accepted sense of 
the word; instead, flexibility is the 
keynote of operation. 

About 500 workers are employed 
currently and facilities are geared 
initially to produce 32 Ramblers a 
day. On a one-shift basis, the plant 





is set up to turn out about 10,000 
cars a year; two-shift operations at 
an increased rate could boost this 
figure to more than 25,000. 


Pirating in Little Rock 


Meets a Challenge 

Employers in the Pulaski County, 
Ark, metropolitan area, faced with 
a serious shortage of qualified work- 
ers in their territory, and tired of 
the spreading practice of stealing 
skilled workers in the metalworking 
industries, are doing something about 
it. They’ve established a night school 
which will furnish classroom instruc- 
tion in tool and die making, mainte- 
nance and mechanics. Classes are 
being held at Little Rock Technical 
High School and North Little Rock 
Senior High School and about 30 
students are attending classes at 
each. 

In addition to the employers, the 
State Employment Security Division, 
the public schools, and the federal 
Bureau of Apprenticeship and Train- 
ing are cooperating in the project. 
It’s felt that a corps of trained men, 
plus the means for training new 
workers, will solve the pirating prob- 
lem and may attract new industries 
to the area. 


Fafnir Seminars Aimed at 


Cutting Machine Breakdowns 

Fafnir Bearing Co of New Britain, 
Conn, has established a new training 
program for maintenance engineers 
that is designed to help in reduction 
in breakdowns of manufacturing 
equipment resulting from ball bear- 
ing failure. Program consists of a 
series of seminars held in various 
cities throughout the country which 
are attended by representatives of 
firms using Fafnir ball bearings; in- 








“Production! Production! Production|—That’s all 


you hear these days.” 
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No.2 ML Plain Milling Machine 


> 


SPECIFICATIONS : 


HITACHI 
NO.2 ML MILLING MACHINES 


Vibration Damping Device 

Due to a vibration damping device of 
Hitachi's exclusive design contained 
within the over-arm, minimum vibration 
will be set up even during higher 
speeds and feeds operation, so that an 
excellent finished surface is obtained. 


New-Type Arbor Support Bearing 
Hitachi's unique super precision-type 
bearing, a combination of plain metal 
and needle bearing, is incorporated 
into the machine to enable high speed 
cutting with high precision results. 


Mono-Lever Control System 
Hitachi's unique Mono-lever Con- 
trol System makes the operation 
simple and easy. Table-feeding too 
can be performed with ease. 


Backlash Eliminator of Lead 
Screw 

As the use of two independent 
nuts eliminates backlash on the 
table feed screw, smooth 
down-cutting can be effected. 


@ 53 1/8”X10 1/16” Table @ 16 Table Feeds 1/16” —78 3/4”/min. 
@ 28” Longitudinal Traverse @ 16 Spindle Speeds 25— 1,500 r.p.m. _ 
@ 7.5 h.p. Main Motor 


Ltd. 





Tomyo Japon 





. 





Cable Address: “HITACHY” TOKYO =i] 
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New $300 precision cut-off 
saw paid for itself during 
15 minute production run 


Navkut*, the new precision cut-off 
saw, cut production costs substan- 
tially at Unicorn Engineering 
Inc. (now owned by Computer Meas- 
urements Company, Sylmar, Cali- 
fornia). $8 was once the cost of 
“spacers’’—high precision parts 
which were originally cut from bar 
stock in a lathe, then milled and 
ground to a tolerance of .002”. After 
buying the Navkut saw, the produc- 
tion of spacers was reduced to a 
simple cut-off operation, and costs 
were cut to 80c a spacer. During 
every 15-minute production run, the 
Navkut saw paid for itself. Today, 
over two years later, the same 
Navkut is still being used to great 
advantage in a wide variety of 
production work. 

An operator can cut parallel 
tolerances to within .002” with the 
Navkut cut-off saw. And in most 
cases, the cut finish and accuracy 
are so precise there is no need for 
milling or grinding. The Navkut 
saw will cut ferrous, non-ferrous, 
wood, and plastic materials with 
only two types of blades. It sets up 
in just 1's minutes. And yet, with all 
this precision, the Navkut saw costs 
only $300. 

This is the ideal production cut-off 
for small shops; the ideal auxiliary 
cut-off for all shops. See for yourself 
how the Navkut saw can save you 
money. Write today for a free 15- 
minute demonstration in your shop. 


*rrpaDEmMaRK 


Navkut saw is another product marketed by 


they NAVAN PRODUCTS INC. 


Subsidiary of 


North American Aviation, inc 


900/H North Sepulveda 
ae —— El Segundo, California 
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vitations are extended by Fafnir 
distributors. 

Meetings are conducted by a com- 
pany instructor in conjunction with 
a traveling school for distributors’ 
salesmen which has been carried on 
for a number of years. A variety of 
instruction materials are provided 
including a 24-page manual on ball 
bearing failures. The seminars are 
devoid of any sales pressure; prob- 
lems discussed are common to pro- 
ducts of all bearing manufacturers. 


Bell's Niagara Plant 
Back in Helicopter Work 


Helicopter production has started 
again after a nine-year lapse at the 
Niagara Falls plant of Bell Aero- 
systems Co. Company has begun 
subassembly work under a contract 
with Bell Helicopter Co of Ft Worth, 
Texas; both companies are divisions 
of Bell Aerospace Corp, a Tex- 
tron company. Helicopter production 
ceased at the plant in 1952 when the 
company, then the Bell Aircraft 
Corp, opened its Fort Worth plant. 


Harman-Kardon, Jerrold Combine 
Harman-Kardon Inc, Plainview, 
Long Island, manufacturer of high 
fidelity components and logic mod- 
ules for data systems, has been ac- 
quired by Jerrold Electronics Corp 
and will be operated as a separate 
subsidiary by the Philadelphia firm 
which produces electronic amplifica- 
tion equipment for closed circuit 
television distribution systems, elec- 
tronic test instruments, and elec- 
tronic consumer products. 

Integration of the two companies 
creates a diversified electronics or- 
ganization specializing in a range 
of electronic products and communi- 
cations systems for consumer, in- 
dustrial, commercial, and military 
markets. 


Ford Has Order for 5800 Trucks 


A government vehicle contract total- 
ling $7.3 million for 5800 pickup 
trucks has been awarded to Ford 
Division of Ford Motor Co. Seven 
assembly plants from New Jersey 
to California will share in carrying 
out the order. Plants and their allot- 
ments are: Norfolk, Va, 2280; Mil- 
pitas, Calif, 1319; Mahwah, NJ, 937; 
Dallas, Tex, 495; Chicago, 287; Kan- 
sas City, Mo, 276; and St Paul, Minn, 
206. 

This brings to three the number 
of multi-million-dollar vehicle con- 
tracts that the government has 


placed with Ford within two weeks; 
other two were for buses and station 
wagons. Combined orders add up to 
over $12.5 million. 


Harvill Building Big Facility 
Construction of a $1.3 million manu- 
facturing plant has been started by 
Harvill Corp, Los Angeles maker of 
die-cast products of metal, and 
molded plastic products. The 101,000 
sq-ft facility on a 7%-acre site near 
Compton, Calif, will employ many 
new processes and materials, accord- 
ing to the company, and will increase 
production capacity by more than a 
third. It’s scheduled for July occu- 
pancy and will employ approximate- 
ly 250. 


Chromalloy Takes Over Shunk 
Chromalloy Corp, headquartered in 
New York, has acquired the Shunk 
Manufacturing Co of Bucyrus, Ohio, 
the country’s oldest and largest pro- 
ducer of replaceable blades and 
cutting edges for earth-moving, road 
construction and maintenance, and 
snowplow equipment. It’ll be oper- 
ated as a wholly owned subsidiary 
of Chromalloy which produces high- 
temp metal coatings, Sintercast and 
nuclear metals and alloys. Chrom- 
alloy metallurgists and Shunk engi- 
neers will collaborate in production 
of improved metal products. 

Shunk has modern facilities for 
both hot and cold forming; Chrom- 

(continued on p 246) 


Since the safety engineer hung up that sign, 
no one has been able to get it into operation.” 
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If you sell to metalworking, ask your 
customers to tell you which business pub- 
lications they find most useful in their 
work—then advertise there. Twenty- 
five companies conducted such surveys 
on their own during the last 10 years— 
and American Machinist/Metalworking 
Manufacturing was consistently the 


winner . . . hands down! 


Reason? AM/MM is the technical publica- 
tion of metalworking—and metalwork- 


ing is a highly technical industry. 


AM/MM concentrates on how-to articles, 


i case histories and working information 
on the often highly complex methods 
and procedures involved in manufactur- 
ing things from metal more efficiently, 
more profitably. In short, it’s a 26-times- 


In metalworking—men who matter read... a-year work book. If metalworking is 


American / Metalworking 
Machinist / Manufacturing 


A McGraw-Hill Publication, 330 West 42nd Street, New York 36, N.Y. working, ask your AM/MM district mana- 
ger for a copy of the 1960 Market Guide 


for Sales Executives. 


your market, it will work for you. 


For up-to-date facts and figures on metal- 
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INSPECTION PROJECTOR MAGNIFIES 
FOR ®) QUALITY... 


Our inspection projector magnifies cutting edges Consult these CIRCLE R Specialists . . . 
to eliminate the minute angular deflection that Predecton Sch tales fo ae 8 SY 
could cause you costly production losses . . . = ey ‘ane = Ge teen 
just one of many inspections that account for pe a. oe 
Circle R quality. - » A Roiph Expesite & Co. 
CIRCLE R saws, slitters and combination center Sengheay 6. Ginn 
driils must submit to constant exhaustive inspec- we - OOM, 4 ~~ pare 
tion to work their way to you. They've got to CIRCULAR TOOL CO INC. 
prove they can ensure you correct cutting angles, 7 
long service, and minimal downtime. Spociaiiete bn Cheater tuning Peaks Saco 1923 
@ETAL SLUTTONG GANS + COPPER SLITTING Sams + SCREW SLOTTING Saws + COMMUTATOR SLOTIING Saws + JEWELERS SLOTTING Saws + oT OFF Saws + 6CRCuLAR 
GIVES & ROTARY SHEAR SABES + CORCOLOY STEEL SAWS + SOLID & TIPPED TUNGSTEN CARBIDE SAWS + COMBINED DRNLLS 6 COUNTERSINES + CENTER REAMERS 
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PROJECTION INSPECTED 
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DEVELOPING MORE EFFICIENT 
INSPECTION EQUIPMENT 


Developments in interferometry are playing an ever- 
growing role in the search for better and more efficient 
inspection equipment in metalworking. There’s a host 
of valuable data in our 16-page special report that’s 
available for 35¢ from 


Reader Service Department 
American Machinist/Metalworking Manufacturing 
330 West 42nd Street, New York 36, N. Y. 
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alloy’s nearby foundry division at 
Elyria, Ohio, has been turning out 
high quality gray iron castings for 
more than half a century and will 
work closely with Shunk in product 
areas involving heavy steel fabrica- 
tion, opening a new field for the 
Elyria division. 


DoAll Opens Sales-Service Store 


In West Germany 

DoAll Co, Des Plaines, Ill, has opened 
its first overseas sales-service store 
in Dusseldorf, to provide European 
industry with a broad line of its 
American-made manufacturing tools. 
This is the initial move in a foreign 
expansion program by the firm to 
establish sales-service facilities in 
Engiand, Australia, India, and Japan. 
The subsidiary will sell machine 
tools, bandsaw blades, granite sur- 
face plates, gage blocks, perishable 
tools, and will offer a complete saw 
band welding service. 

The store will be equipped with 
auto-drawn trailers to take machine 
tools direct to European factories to 
sell by demonstration. One sales tool 
is an 8mm sound projector for show- 
ing in customers’ plants color motion 
pictures that point up the design, 
construction, and operating features 
and performance of company’s tools 
and measuring equipment. 


Machinery Builders Acquired 
By Arcs Industries 


Arcs Industries Inc, an engineer- 
ing and manufacturing organization 
headquartered in Bellmore, Long 
Island, is taking over Machinery 
Builders Inc, a producer of compo- 


‘Ah hal Just as ! thought! Faulty switch” 


American Machinist/Metalworking Manufacturing + March 20, 1961 





CHIPLESS MACHINING 


CLEVELAND 


Fully automated with chain-type conveyor feed, these 
three 800-ton Cleveland Knuckle-Joint Presses eliminate 
expensive machining operations. Cleveland’s massive, 
carefully fitted knuckles exert a “‘super’’ squeeze on the 
cold metal that straightens the part, sizes it to close 
tolerance of the order of .0005’’. 


This “‘chipless machining”’ is cutting costs in forge shops 
and automotive engine manufacturers due to the greater 
accuracy possible with Cleveland Presses. Cleveland’s long 
slide bearing surfaces and rugged frame construction hold 
deflection to a minimum under maximum load. 


With capacities from 150 to 3000 tons and bed areas 
from 18 x 18” to 50 x 54”, Cleveland Knuckle Joint 
Presses do the job efficiently, economically. Investigate 
the COST-CUTTING advantages of these Cleveland 
Presses by writing today for Catalog K2. A-4001A 
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A major manufacturer of 8-cylinder 
automotive engines cuts production costs 
by sizing and qualifying connecting 
rods with these Cleveland Presses. 


KNUCKLE 8 4 
joint’ PRE 
OTHER COST-CUTTING CLEVELAND PRESSES 


INCLINABLE «+ STRAIGHT SIDED CRANK « STRAIGHT 
SIDED ECCENTRIC + 4-POINT UNDERDRIVE + DOUBLE 
ACTION TOGGLE 


THE 


CLEVELAND 


PUNCH & SHEAR WORKS 


Power Presses 


g Tools 





Established 1880 


E. 40th and St. Clair Avenue, Cleveland 14, Ohio 
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OG SIMADISON Leaked, Sue. 


P.O. BOX 1137, PROVIDENCE, RHODE ISLAND 
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MADISON SPADE DRILLS 
REDUCE TOOL COSTS 
60%-80% OVER 

TWIST DRILLS 


It’s a fact! And here’s the proof to back 
up our statement. 


With Madison spade drills, the work is 
done in one pass from the solid — no 
need for progressive drilling. Damage to 
the tool is sharply reduced due to the 
forced flow of coolant through the 
Madison tool holder and the rapid elim- 
ination of the small C-shaped chips from 
the work. There’s no stopping to remove 
chips. 


You save money because of reduced tool 
inventories required. One Madison tool 
holder accommodates a wide range of 
bit sizes, and spade drills cost much less 
than twist drills. 


Downtime is negligible. There is no need 
to remove tool, grind, replace and reset 
for depth as is necessary with twist 
drills. You merely change cutters at the 
machine — often while it is functioning 
on other operations. 


Ask your local Madison Man to tell you 
more or write for our latest bulletin. 


SPADE DRILLING 
ROLLER BURNISHING 
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nents for jet aircraft engines, with 
a manufacturing plant in the Bronx. 
Company, which will operate as a 
wholly owned subsidiary, is a sup- 
plier to Pratt & Whitney, major pro- 
ducer of jet engines, and to other 
leading engine manufacturers. Arcs 
manufacturing division works most- 
ly on a subcontract basis for such 
firms as IBM, Sperry, Fairchild, and 
Bendix, and for government agencies 
as a prime contractor. 


Rocket Engine Order to Thiokol 


A $2.1 million contract for produc- 
tion of M60 solid fuel rocket engines 
for the Falcon missile will be carried 
out by Thiokol Chemical Corp’s 
Redstone Division at Huntsville, Ala. 
Hughes Aircraft is the prime con- 
tractor for AF’s air-to-air weapon. 
The Division also has a contract for 
development studies of big solid 
fuel boosters for NASA’s space 
programs. 


Valeron Sets Up 
Overseas Affiliate 


Valeron Corp, Detroit-based manu- 
facturer of metal cutting tools and 
carbides has organized an affiliate 
to sell and service its products 
abroad. New organization, to be 
known as Valeron S A, has estab- 
lished headquarters in Frieborg, 
Switzerland. An engineering office, 
staffed with American-trained per- 
sonnel, will be maintained overseas 
to supply design and consulting ser- 
vices to foreign metalworking manu- 
facturers. Valeron S A representa- 
tives will be located in all of the 


“You the people who wrote inquiring about 
our inventory control system?” 
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CFC MODELS AND MEDIA TO MEET YOUR FILTRATION NEEDS 


The standard line of CFC filtration equipment includes 
over 4311 different models and media. And if one of these 
isn’t ideal for your application, CFC will engineer a filter 
to your exact needs. 

CFC filters all types of industrial fluids — from Air to 
Zinc Cyanide — from 1 gallon per hour to 2700 gallons 
per minute. The complete line includes FULFLO Filters with 
media made from a wide variety of natural or synthetic 
fibres, resin-impregnated paper, sintered or woven metals 
and porous ceramics for precise filtration of liquids and 
gases; HONAN-CRANE Filters with fibre, resin-impregnated 
paper or adsorptive earth media for industrial 

oils; DELPARK Continuous Filters for cutting oils, 

coolants and other industrial liquids. 

Look to CFC Filters — to improve product quality, 

cut maintenance and production costs, protect valuable 
equipment and reduce costly down time. Write for catalog 
or engineering assistance to Dep’t AM 


COMMERCIAL FILTERS CORPORATION 


MELROSE 76, MASSACHUSETTS 
PLANTS IN MELROSE, MASSACHUSETTS AND LEBANON, INDIANA 
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Improved Versatility For 
Too! And Model Rooms 


LINLEY 


JIG BORERS 


For efficient handling of 
precision tool and die work 


The Linley Jig Borer is accurate to 
a high degree. It is fast to set up 
and position and has the versatility 
required for precision tool room 
and die work, yet is low in cost. 


Many time-saving accessories are 
now available for use with the im- 
proved Linley that add to its use- 
fulness and simplify its operation. 


Check on the many advantages of 
this improved jig borer. Table size 
is 7”x17%4"; table travel, 6%”x10". 


Send for descriptive literature. 
LINLEY BROTHERS CO. 


664 State Street Ext. 
Bridgeport 1, Conn. 
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important manufacturing countries 
throughout the European continent 
including Scandinavia and the Brit- 
ish Commonwealth. 

Future plans for the new affiliate 
include establishment of complete 
manufacturing facilities on the con- 
tinent for production of carbides 
and many of the high-production 
metal cutting tools developed in this 
country by the parent company. 


Lockheed Needs You 
Lockheed Aircraft Service, a sub- 
sidiary of Lockheed Aircraft, has 
received more than $2 million in 
new orders for its Special Devices 
Division at Ontario International 
Airport since the first of the year, 
requiring an immediate and substan- 
tial increase in its engineering staff. 
Among the projects currently un- 
derway or soon to be started are 
engineering and development of ad- 
vance recording systems, jet aircraft 
training systems, corrosion preven- 
tion systems, ground transportation 
systems, and support programs for 
missile and satellite projects. Re- 
quirements include electronics, elec- 
trical, and mechanical engineers, 
draftsmen, and technical writers. 
LAS now employs approximately 
1500 at Ontario in its aircraft main- 
tenance and modification base and 
its Special Devices Division. 


Philadelphia Gear Adds Test Unit 


Construction of a new gear research 
building and pattern shop has been 
started by Philadelphia Gear Corp 
on a 30-acre tract at King of Prussia 
Pa. These additional facilities, to be 
located next to the recently com- 
pleted manufacturing plant and gen- 
eral offices, will allow the company 
to perform isolated testing of gear 
trains for radar and radio telescope 
applications entirely removed from 
vibrations. 


Metals Dept Established by Dow 


Dow Chemical Co has formed a new 
Metals Department that’ll pull to- 
gether and be responsible for various 
Dow activities in magnesium and 
other primary metals. This will in- 
clude the development of primary 
magnesium for die casting, chemical 
uses of magnesium, and other metals. 
The new department will be sepa- 
rate and distinct from the Dow Metal 
Products Co Division which remains 
responsible for processing and fabri- 
cation of aluminum, magnesium, and 
other mill products. 


NH Ball Bearings Expanding 

A 10l-acre site in the new O’Shea 
Industrial Park being developed in 
Laconia, NH, has been acquired by 
New Hampshire Ball Bearings Inc. 
Construction of an 18,000 sq-ft plant 
will start about May 1. Facility, the 
seventh major expansion in the 
Peterborough company’s 15-year his- 
tory, will provide additional capacity 
to produce instrument ball bearings 
and is designed to provide for later 
expansion to 75,000 sq ft. Plans call 
for employment of 90 people within 
two years and eventual employment 
for several hundred. 


Arnhold Ceramics Forms Subsidiary 
A new subsidiary company, AC Com- 
pacting Presses Inc, has been estab- 
lished by Arnhold Ceramics of New 
York. The new firm will take over 
the functions formerly carried out 
by Arnhold’s Dorst Division and will 
be the US and Canadian sales and 
engineering organization for Dorst 
precision compacting and coining 
presses which are used to press parts 
from metal and ceramic powders. 


Studebaker Acquires Additive Firm 


Chemical Compounds Inc, St Joseph, 
Mo, processor and distributor of ad- 
ditives for motor oil and fuel, has 
been acquired by Studebaker-Pack- 
ard Corp, South Bend, Ind. Com- 
pany, the sixth acquisition under 
S-P’s diversification program, will be 
operated as a division. 


Navy's First Hydrofoil Under Way 


Construction of the Navy’s first op- 
erations hydrofoil patrol boat has 
been started at Tacoma, Wash, with 
the laying of the keel for a 115-ft, 


NO 
ISMOKING' 
» 


—————_—_ 
| | WELDING 


“An’ what's left is called take-home pay—an’ 
it's about the only place you can afford to 
take it, tool” 
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Vertical 
grinding 

19 surfaces 
efficiently 


SPRINGFIELD 


Turbine blades for jet engines require such precise accuracy 
and smooth finish on so many surfaces that the only eco- 
nomical way to grind them in large quantities is vertically. 
In vertical grinding, whether on standard machines or 
complex specials, gravity works directly for you. The 
machine does not have to overcome gravity — the result 
is simplified fixturing and efficient, highly accurate in- 
dexing. Single or multiple grinding heads advance to 
difficult surfaces, grind, then retract for automatic dress- 
ing and size control as a new piece is indexed. 


Vertical production grinder shown above is typical of Spring- 
field four-head machines in jet engine plants. An upper 
and lower head are located at each station. Station oper- 
ations are shown below. 




















Left station — 7 surfaces Right station — 12 surfaces 
ground in one pass, ground in one pass, 


When high production and accuracy dictate your grind- 
ing requirements, it will pay you to investigate the Spring- 
field principle of vertical grinding. The pay-off is also in 
floor space savings and in the fact that heads usually 
can be repositioned when part requirements change. 

If you would like to know more about the vertical 
grinding principle, please send for our Bulletin 197-C. 
The Springfield Machine Tool Company, Springfield, O. 
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THREADS 170 4-INCH 
PIPE WIR... 
NO DIE CHANGE! 
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PIPE TOOLS, INC. 


DANA AVI 
WARREN OHIO 





we eS oe ak ee 


110-ton aluminum craft. Designed for 
antisubmarine and patrol work (its 
top speed is 50 knots), it is being 
built by Boeing Aircraft at the Mar- 
timac Shipbuilding Corp yard and is 
scheduled for completion late next 
year. 


Stokes Sets Up British Subsidiary 
Incorporation of F J Stokes Ltd, with 
headquarters in London, has been 
announced by Francis Dougherty Jr, 
president of the 65-year-old Ameri- 
can firm which manufactures auto- 
matic plastics molding equipment 
and other high-speed automatic ma- 
chinery for production of powder 
metal parts and other products for 
the chemical, automotive, electron- 
ics, and food industries. The new 
British subsidiary will market sever- 
al of Stokes’ range of machines and 
equipment for these industries and 
will make them available through- 
out the British Isles, the Common- 
wealth, and countries of the Euro- 
pean Free Trade Association. 

British manufacture of Stokes 
equipment is already under way in 
association with Thomas White & 
Sons Ltd of Paisley, Scotland, a 
builder of industrial machinery 
founded in 1863. Stokes plastics mold- 
ing equipment made in the UK will 
incorporate all of the refinements de- 
veloped during the company’s 25 
years of experience with completely 
automatic molding. 


Manhattan Rubber Division . . . 

. of Raybestos-Manhattan, Pas- 
saic, NJ, has acquired the abrasive 
and grinding wheel business of US 
Rubber Co. In addition to its own 
line, Manhattan will now turn out 
grinding wheels made with the same 
rubber and resin bond formulas and 
equipment as those formerly made 


by US Rubber. e 


“Gentlemen, you have lowered the rejection 
rate to 2% and in view of this superb perform- 
ance, this department is now overstoffed...“ 
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Recent help-wanted advertisement appear- 
ing in Minneapolis Morning Tribune. 











afford ton pay and overtime 
on its Moore Jig Grinder 


This versatile precision machine has been 
a night-and-day moneymaker throughout the 
twenty-odd years since Moore pioneered the 
principle of Jig Grinding. Ask any Moore 
owner! Ask Carl A. Berg, for example, who 
ran the above advertisement for his new 
No. 3 Moore Jig Grinder in a Minneapolis newspaper recently. 
That’s because Jig Grinding is the happy answer to the 
ever-present problem of accurately locating and grinding 
holes, contours and surfaces to size in hardened steel and 
carbides. The No. 3 now holds tolerances to less than a tenth! 
See positioning accuracies under photo of the machine at 
right. 
Mating parts such as punches and dies can be finished 
concurrently and made to figures by Jig Grinding with the 
Moore, rather than just “to fit?” Service life is greatly in- 
creased, because fits are more accurate, alignment is assured 
and surface finish is improved. 
The flexibility and accuracy that make it a “must” for tool- 
room applications also make the No. 3 Jig Grinder a key 
machine in model, experimental, precision machining, and 
development work. Here, prototype and critical parts are 
quickly produced to the closest tolerances required. 
When users offer top pay and overtime to operators of this 
busy machine, they ecm te it earns ne: kind of return sg —— 
2 , : s g Grinder 
+ for toolroom, production, experimental laboratory and ‘ACCURACY OF POSITIONING 
inspection assignments. LONGITUDINAL TRAVEL: 


May we prove it to you? Greatest error in any inch 30 millionths 
Greatest error in 18 inches 90 millionths 


MOORE SPECIAL TOOL COMPANY, INC. CROSS TRAVEL: 


738 Union Avenue, Bridgeport 7, Conn. Greatest error in any inch ; 30 millionths 
Greatest error in 11 inches 90 millionths 


SE See SQUARENESS: 
> Seweces SaS SUS. Compound slide 60 millionths 


FACES, Moore's authoritative . : pM , 
book of 424 pages, 495 illustra- Travel, spindle housing 90 millionths in 13” 
tions on tool, die and precision Travel, spindle i 90 millionths in 3%" 
parts production, includes these 
fine chapters: ‘“‘Jig Grinding 
Principles and Applications,”’ 


Gindigcoonsianvss. ADD Gud TO YOUR TOOLROOM 


. $6 elsewhere. 
4G GORERS + JIGGRINDERS + PANTOGRAPH WHEEL DRESSERS + PRECISION ROTARY TABLES + HOLE LOCATION ACCESSORIES 
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ARE YOU TRYING TO BE COMPETITIVE WITH 
OBSOLETE EQUIPMENT ? Don’t get caught in the 


“profit squeeze” caused. by 
Check into these fast, efficient 
Buffalo’ 


tools. Your nearby 


De gi 


rising production costs 
‘Buffalo’ machins 
machine tool dealer will 


id to show you how the right ‘Buffalo’ equipment 


will boost your production and profits. Bulletins ar: 


available upon request 


You can’t compete when 


HIGH-SPEED DIE-LESS COLD METAL 
BENDING—For fast, commercially accurate 
bending of tees, angles, beams, flats, pipe 
and tubing into arcs, segments and spirals — 
‘Buffalo’ Bending Rolls can’t be beat. Stand- 
ard or special rolls are available for any 
structural shape. One pass completes the job 
without heat or dies. Horizontal, vertical, 
pinch type and aircraft models are available 
in a variety of sizes and capacities. Quality 
built for a long life of trouble-free operation. 
For more profitable bending, contact your 
nearby ‘Buffalo’ machine tool dealer. 


254 CIRCLE 352 READER SERVICE CARD 


INCOMPARABLE DRILLING EASE, SPEED AND 


ACCURACY — Beat rising 
production costs with the 
rugged ‘Buffalo’ RPMster. 
This precision drill gives 
you instant finger-tip spin- 
dle speed control from 90 to 
10,000 RPM. Choose from 
capacities up to 2”. Optional 
hollow spindle (shown) 
permits use of special new 
bits for drilling super-hard 
metals and ceramics. All- 
geared power feed insures 
effortless precision. The 
RPMster is quick and easy 
to setup... 
table-raising 

screws and 

ground, pol- 

ished ways see 

to this. Will 

provide years of trouble- 
free service. 
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FAST, CLEAN BILLET SHEARING — With new, high- 
speed ‘Buffalo’ Billet Shears you enjoy lower cost per 
cut. For example, the Number 400 (shown) can give 
you up to 18,000 cuts per 8-hour shift. And you get 
clean, square-cut billets. While the 400 cuts any shear- 
able material up to 414” rounds or 4” squares, other 
models handle up to 10” rounds. Control is electrical. 
Frame is rigid alloy steel plate. Lubrication is auto- 
matic. Top quality throughout insures long, trouble- 
free life. 


youre obsolete 


7 OPERATIONS ON ONE FAST 
MACHINE WITHOUT CHANG- 
ING TOOLS — Called “the most 
useful machine in the shop’, the 
‘Buffalo’ Universal Iron Worker 
helps you slash fabrication costs. 
In the floor space of only one 
machine, it cuts, punches, shears, 
slits, copes, notches, miters. It does 
two jobs at once .. . quickly han- 
dling your angles, tees, beams, 
channels and bars. The U.I.W. is 
an all ’round machine — ideal for 
production or maintenance jobs. 
See how the ‘Buffalo’ Universal 
Iron Worker can save money in 
your shop. Have your ‘Buffalo’ 
dealer arrange a demonstration. 


MACHINE TOOL DIVISION 


BUFFALO FORGE COMPANY 
Buffalo, New York 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


; lo’ Air Handi ‘Buffalo’ Machine Tools to drill, ‘Buffalo’ Centrifugal Pumps Squier Machinery 

oe ae andling oom, shear, bend, slit, notch Fe By to handle most liquids and dp mag! — cane, coffee 
idi ind e for production slurries under a variety and rice. Special processing 

Se = aioe pins A ours of conditions. machinery for chemicals. 


and clean air and other gases. 
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The medium capacity mach- Free Literature 
ine, type L.C.6 with power- 
operated rise and fall to the To order any of these bulletins, circle 
head, integral base plate 

and rising and falling tilting corresponding number inside back cover. 
table. 


MACHINES AND ATTACHMENTS 


1 CYLINDRICAL GRINDERS—Landis 

. Tool Co, Waynesboro, Pa. 8-page 

Millin ALUMINUM : catalog CG-60 illustrates and describes fea- 

j tures of universal, plain, and roll grinders: 

the new Landis 12R centerless grinder; and 

a line of single-purpose grinders. Specifica- 
tions provided. 


a 
up to ten times faster 9 Sumani wie netee 
Grinder Ine, Brighton 35, Boston, 


Mase. 6-page bulletin 60T presents illus- 
trated information on the 60 Series fea- 


| tures of which include new bed form that 

an Ny any 0 er means: features double-bevel and dovetail; distor- 

tion-free mounting; automatic indexing tur- 

ret; one motion control; double tool cross- 
slide. 


3 ELECTROLYTIC DRILL SHARP- 

ENER—Connecticut Special Machine 
Ine, Bridge St, Winsted, Conn. 4-page 
folder on the new Ampak HSS drill sharp- 
ener covers the subject of electrolytic drill 
sharpening with the unit, describes the ma- 
chine, its features, and capabilities. The 
Ampak makes possible relative combinations 
of point angle, lip relief angie, and helix 
angle to solve all vital cutting needs. Range 
of geometric angles gives every possible 
drill point that is practical for drilling 
metal, fiber, plastics, wood, and allied ma- 
terials. Chief advantage of the process is 
a sharpening rate 3 to 7 times faster than 
conventional methods without generating 
the heat that may alter the metal’s struc- 
ture. 


4 COMPRESSION BENDING MA- 

CHINES—-Pedrick Tool & Machine 
Co, 3638 N Lawrence St, Philadelphia, Pa. 
8-page bulletin 60 on line of production 
units discusses the various types of bend- 
ing and the economics of the process. Vari- 
ous models of Pedrick benders are shown 
with specifications and application recom- 
mendations for each. Includes charts on 
section moduli of pipes, tube, and bar as 
well as tensile strengths. 


5 DRILL GRINDER—Farrel-Birming- 
ham Co, Consolidated Machine Tool 


Wadkin Heavy Duty Articulated Arm Router, L.C. face-milling gearbox end covers. Division, 565 Blossom Rd, Rochester 10, 
NY. 4-page bulletin 4000-A describes fea- 


tures and operations of the 4G Model. ‘This 
For rapid, precision milling of aluminum components Wadkin self-contained dry grinder has a maximum 
Articulated Arm Routers are way ahead. Not only do they boost capacity for 2 and 4 lip drills up to 3 in. 
output and cut production costs, but their price is relatively low as dia and for 3 lip drills up to 2-9/16 in. dia 
compared with conventional millers. Wadkin machines employ new 
high speed milling techniques. With 
cutting speeds up to 18,000 r.p.m., low 
tooth loading of the cutter, and only 
light clamping of the component, face- 
milling is done in a fraction of the time 
normally taken. On pocketing opera- 
tions, too, an easily obtained metal 
removal rate of 20 cubic inches per 
minute cuts production times down to 
an absolute minimum. 
Three models are available: type L.C. 
with either 6’ 0° or 8 0° reach and a 
smaller type L.C.6. 
Write today for Catalog 945 from your 
nearest Wadkin Agent, listed below. 








This component was : 
machined from the > e 


solid on a Wadkin L.C. Router 
parang adkKin 
HIGH SPEED MACHINE TOOLS 


methods. 
Supreme Machine Tool Corp., 130-40 180th Street, Springfield Gardens, Jamaica 3’, N.Y 
Machinery Sales Co., 2838 Leonis Bivd.. P.O. Box 58362, Los Angeles (Vernon) 58, CAL 
Wigglesworth Machinery Co., 60 Border St., P.O. Box 166, East Boston 28, MASS Bu2é 
Machinery Associates, 500 Piedmont Avenue, Acianta 8, N.E.. GEORGIA. 
Childs Machinery Inc., P.O. Box 700, Acianta 1, GEORGIA “Will you be interested in learning the trade 
Machine Tool Sales Company, 1809 Canton Sc., Dallas 1, TEXAS or just the tricks?” 
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EECO PACKAGED CIRCUIT MODULES 


a eke 
for REPRESENTATIVES 


digital 
SAGUE 
engineering 


STANDARD-SERIES 
Plug-in Circuits 


T-SERIES Germanium 
Plug-in Circuit Modules T-SERIES BREADBOARD 
EQUIPMENT 


N-SERIES 


MINISIG © Sensitive > Transistorized DECADES 


Indicators 


CORE-DIODE/CORE-TRANSISTOR . DIODE ‘MATRIX 
MODULES x saps 
& Plug-in Circuit Modules 


ENGINEERED 
ELECTRONICS 


| W-SERIES Silicon ENGINEERED ELECTRONICS COMPANY 
RUGGEDIZED-SERIES ; - 
Plug-in Circuits Plug-in Circuit Modules 1441 East Chestnut Avenue « Santa Ana, California 
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With these NEW features: Free Literature 

i. CECO BLOWMATIC PROGRAM CONTROLLER: for semi-automatic forging Te ender amy of thes bulleting, drce 
2. NEW RAM INCHING DEVICE: makes die-setting easier and safer corresponding number inside back cover. 
3. FASTER ACTING ROD CLAMP: by means of double-acting clamp cylinder 
4. NYLON-TIPPED KNOCK-OFF DOG: reduces shock, reduces wear 


4 MICROSTONING MACHINES — 
—— more an ever. ae Taft-Peirce Manufacturing Co, $2 
Mechanic Ave, Woonsocket, RI. T-page 


supplement to catalog 319 provides in- 
formation on the No. 80 and No. 81 Micro- 
stoner; t for Micro- 
stoners; Stleventanen ‘the No. 86 plunge cut 
centerless machine; and the No. 88 through- 
feed centerless machine. 


7 HORIZONTAL GEAR SHAVERS— 

National Broach & Machine Co, 
5600 St Jean, Detroit 18, Mich. 16-page 
bulletin S-54-2 pictures and describes line 
of Red Ring machines for the horizontal 
shaving of large external gears. — 
features pictured and di 
tions and capacities given in tabular Sout. 








- GEAR DEBURRING AND CHAM- 

FERING GRINDERS—Michigan Tool 
Co, 7171 E McNichola Rd, Detroit 12, Mich. 
Two l-page bulletins contain information 
on features and operation of grinders for 
spur and helical gears (Model 482A) and 
for bevel gears (Model 482). The former 
is available in three sizes for gears from 
1 to 24 in. OD; the latter in three sizes 
for gears from 1 to 36 in. OD. Because 
twin grinding wheels are used, the entire 
contour of both ends of the gear teeth are 
ground in the 20 to 40-sec automatic cycle. 
Adjustable counterweights on each spindle 
permit correct setting of grinding pressure 
for each type of operation. 


7 MACHINING LAMINATED PLAS- 
TICS — National Vulcanized Fibre 
Co, 1061 Beech St, Wilmington 99, Del. 
Reprint of a technical article, “Machining 
Laminates,” describes the specific fabrica- 
tion methods for standard laminates and 
for recently introduced grades. Methods 
described are: sawing, punching, drilling, 
tapping, planing and shaping, gear cut- 
ting, lathe and screw machining, milling, 
finishing, marking, reaming, and shearing. 
Tooling requirements and recommended 
setup procedures are discussed. Photos il- 
lustrate important machining operations. 


10 PRESS CLUTCH—Dechert Dynamics 

Corp, 712 W Main St, Palmyra, Pa. 
Illustrated brochure describes features of 
air-clutch mechanism available on Zeh & 
Hahnemann and Robinson industrial pres- 
ses. Discusses advantages including in- 
creased production and reduced mainte- 
nance. 


Write for new 
Ceco-Drop bulletin No. 105-L-1 


CHAMBERSBURG ENGINEERING COMPANY - CHAMBERSBURG, PA. 


CHAMBERSBURG 


e The Hammer Builders e 


DESIGNERS AND MANUFACTURERS OF THE IMPACTER 





Wham its a wital part, design it to be 





“One of the worst sandwiches | ever tasted.” 
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With the vertical drilling attachment, drilling can be done on the end of the work- The machine spindle is then aligned with the drili bushing and enstinieg yuo sane 
piece. After aligning the ERICKSON master spacer with the machine spindle, the are performed. in the photograph, the drill bushing has been removed for a counter- 
Sliding bar on the attachment is located to the desired accuracy and locked. A direct boring operation. Jo blocks were used for extreme accuracy in this setup. A hori- 
over-pins micrometer reading gives the distance from master-spacer centerline to zontal drilling attachment is available for locating holes (with the same accuracy) 
center of a drill bushing on the sliding bar. on the side of the workpiece. 


Micrometer or Jo-block adjustment of drilling 
attachments bypasses fixture cost and lead time 


Get into production fast...with an E RI C K G 0) N 


MILLING MASTER SPACER 


Here is a rotary positioning device as accurate as a jig or fixture, yet rugged enough for straddle milling! 
With the ERICKSON master spacer, you receive guaranteed radial accuracy of 0.001 in. cumulative 
error on a 6-in. diameter circle. 


In many cases, the ERICKSON master spacer will eliminate the need for expensive jigs and fixtures. It 
holds highest accuracy under heavy cuts, interrupted cutting, side thrust, or torque loads. Use it when 
milling, shaping, drilling, boring, or grinding. 


The ERICKSON master spacer mounts either horizontally or vertically, so it can be used for machining 
either the side or the end of the work. For holes on a bolt circle, location is determined by the master 
spacer and the drilling attachment, and is not dependent upon machine accuracy. The attachment can 
be set with either a micrometer or with Jo blocks — giving you just the accuracy you need for your job. 
You can forget drill jigs if you have an ERICKSON master spacer. 


Timken-Bearing Spindle Gives Rigidity and Accuracy 


THE ONLY MASTER SPACER WITH TIMKEN 
BEARINGS! Three-jaw 6-in. chuck (1) holds work firmly 
and centers it. Completely sealed Timken bearings (2) 
assure highest accuracy during indexing. Adjustable zero 
plate (3)—beveled for easy read-off—locates index points. 
Hardened index plunger (4) wedge-locks precision hardened 
and ground 24-position index plate (5)—has zero backlash. 
Changeable masking plate (6) speeds indexing in produc- 
tion work. Brake shoes (7) are full floating—work can be set 
up, then clamped without affecting perfect alignment. Brake 
protects index plate and plunger from torque stresses. 
Index plunger lever (8) and brake lever (9) are spaced for 
easy one-hand — 


\4 SEND FOR COMPLETE MANUAL 


The manual on the ERICKSON master spacer gives the complete story, 
including construction details, dimensions, and how the vertical and hori- 
zontal drilling attachments are set up and used. Six full pages of solid tooling 
data—yours for the asking. 


Erickson Toot Company 


34356 SOLON ROAD e SOLON, OHIO 
(Greater Cleveland) 
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Free Literature 


To order any of these bulletins, circle 
corresponding number inside back cover. 


TOOLS AND ACCESSORIES 


T ELECTRONIC GAGE — Taft-Peirce 

Manufacturing Co, Woonsocket, RI. 
12-page catalog 614 describes principles of 
electronic gaging and gives details on the 
Versachek and available auxiliary equip- 
ment for it. Basic Versachek equipment is 
pictured and discussed — the amplifier; the 
height gage or comparator stand; capsule; 
classifiers and differentia] gages: and mul- 
tiple switching. 


T 2 “POWER IN NUMBERS”—Norden 
Division of United Aircraft Corp, 
Automatic Machine 3501 Harbor Blvd, Costa Mesa, Calif. 24- 


page illustrated brochure states in a short 
Loading introduction that numerical contro] of ma- 
chines is based on simple fundamentals 
Feeds an 8-hour supply of that combine automatic measurement of 
any length stock from 4 to distance with a pre-selected or programmed 
20° . . . in ony length feed- series of mechanical motions. This booklet 
out .. . of any ferrous, non- explains how numerical control works and 
ferrous, fibre, wood or plas- tells what it can do. In a section dealing 
Ge ceatadtal “ " with the why of numerical control, a job 
“ _y ” is outlined in detail; savings in fixtures, 
diameter from %4 to 1% - floor-to-floor time; and setup time are listed 
beside cost of the performance by standard 

0 n i U 0 TL o method and numerical control. 
13 INSPECTION OF HOT DIP GAIL- 
VANIZED PRODUCTS — American 
Zine Institute, 292 Madison Ave, New York 
NY. 34-page inspection manual de- 


a 17, 
scribes significant factors governing in- 
spection, properties, specification, and pur- 
chasing of hot dip zine coatings. Illus- 


trated with photes, charts, and graphs, the 

manual describes the galvanizing process, 

. . ° discusses the metallurgical structure of zinc 

of bars, rods, tubing in practically coatings, factors influencing adherence, ef- 

fects of various conditions of the basis 

metal. ASTM recommendations for zinc 

every shape used! coating weights are listed for different 

types of products and a detailed checklist 

SS | LS for inspectors’ acceptance, rejection, and 

recommended action, are some of the ma- 
terial included. 


| 4 AIR-POWERED STRAIGHT GRIND- 
ERS—Rotor Tool Co, 26300 Lakeland 


LIPE AML Bar Feeds will give you faster, finer production 

. + 2s s Bled, Cleveland, Ohio. 6-page bulletin SG 
with less scrap and refinishing and a more efficient use preter Gece a ng ie re Speen 
4-in. and light-duty 6-in. grinders and 
of manpower. buffers, the D-6 standard 6-in. and light- 
duty 8-in. units, and the D-8 series of 
. . . . heavy-duty 8-in. grinders and buffers 

They are applicable to a wide variety of machines, content sik Sites Chills cacteen Bae 
including single-spindle automatic screw machines, turret tegnel Wneet cae Gamnes Sees types ave 
lathes, centerless grinders, abrasive-wheel cut-offs, punch 


presses, cold headers, die machines and others. 


Sold and serviced by franchised distributors in principal 
industrial areas. Write or wire for complete information. 


STOP CUTTING AIR AND YOU START CUTTING COSTS 


Y-ROLLWAY 


PIONEERS IN PNEUMATIC BAR-FEEDING 


“He'd make a much better boss if he wasn’t 
@ soprano.” 
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MOST ADVANCED 
HIGH SPEED STEEL 


BAND SAW BLADE 
NEW AVAILABLE 
Four exclusive production firsts increase blade 


FROM life 30 times over regular blades. 


4 e@ EXCLUSIVE “FLOW-SET”’ — Newly developed 
DISSTON equipment produces extremely precise setting of 
saw teeth. The precision “flow-set” evenly dis- 
tributes the chip load to each set tooth. You get 
maximum cutting efficiency, smoother cuts and 
longer blade life — up to 30 times over that of 

regular blades. 


e EXCLUSIVE “UNI-HEAT”’ — New heat treating 
units developed by Disston metallurgists con- 
sistently reproduce the delicately balanced com- 
bination of hard, wear-resistant teeth and a 
tough flexible back. Controlled hardening is 
maintained from coil to coil. You can cut 12 
times faster and at higher temperatures with a 
Disston band. Production is actually increased. 


e EXCLUSIVE “FINE LINE” TEMPER — New tem- 
pering furnace, electronically regulated, assures 
uniformity of tempering temperatures through- 
out. Each tempering cycle is sentry guarded. You 
get straighter cuts without danger of breaking 
from these unusually strong Disston bands. 


@ EXCLUSIVE “LIFE WELD” — New, specially 
built welding equipment is used in the joining of 
each Disston band. Perfect match of teeth, proper 
blade alignment and superior weld dressing give 
you a smoother running blade. 


@ EXCLUSIVE “EXTRA SMOOTH” — New satin 
finish means less friction guide drag and closer 
guide adjustment for straighter, truer cuts. Uni- 
form coolant flow and minimum material build-up 
on side of blade. 

Add up these Disston exclusives — see why new 

Disston High Speed Steel Bands offer more for 

your money than any other blade! 


DISSTON DIVISION p ATER H. K. PORTER COMPANY, INC. 
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for a bette 
and lower 


r finish 
grinding cost, 


specify Jewel Brand 
abrasive belts 


Courtesy of Mattison Machine Works, Rockford, Il. 


The Mattison No. 455 Wide-Belt 
Grinding and Polishing machine 
utilizes factory coated 
abrasive belts. It is designed 

to grind Stainless Steel 

and alloy sheets. 


Today’s modern machines are highly developed to produce 
at highest production speeds with uniform results and 


minimum costs. But one 


thing they can’t do — they can’t 


choose the right abrasive belt. That’s why men who know 
metalworking specify Jewel Brand. They know, from 
experience, that Jewel Brand Abrasive Belts are built right 
to do the job — and do it well. 


Why don’t you specify Jewel Brand? You'll be assured of 
getting the right bond, the right backing, the right grain. 


For a trial run, call your industrial distributor or write: 
Abrasive Products, Inc., South Braintree 85, Massachusetts. 


COATED ABRASIVES 


Free Literature 
To order any of these bulletins, circle 
corresponding number inside back cover. 


described together with spindles, grinding 
wheels, wire brushes, cone wheel adapters 
and hoses. 


| TOOLS—Universal Vise & Tool Co, 

Parma, Mich. 24-page catalog 1161CJ 
covers all of Universal’s tools including the 
new Speedi-Spacer and B Series clamps as 
well as company’s complete line of ma- 
chine vises, rotary tables, and other work- 
holding and positioning devices. 


1 MICROMETERS—J T Slocomb Co, 

68 Matson Hill Rd, South Glaston- 
bury, Conn. Bulletin 11 describes a direct 
reading micrometer; the Speedmike;: and 
the Snap Gage micrometer which may be 
used to eliminate an entire set of fixed 
snap gages. Includes information on op- 
tional features and optional terminals 
available. 


17 SLIDE RULE GUIDE TO TOOL 

STEELS — Universal-Cyclops Steel 
Corp, Bridgeville, Pa. The Tool Steel Iden- 
tifier, a compact slide rule, lists over 600 
brand names, with producer, AISI num- 
ber, and the Universal-Cyclops equivalent 
brand. Brands and AISI types are listed 
alphabetically and numerically. A complete 
AISI tool steel type classification table is 
shown on the reverse side of the chart. 
Included in this table are chemical com- 
position and AISI designations for water 
hardening, shock resisting, cold and hot 
work, high-speed, and special purpose tool 
steels. 


18 MACHINING COMPOUND—Baker/ 
Gubbina Co, 1448 Wabash Ave, De- 
troit 16, Mich. Data sheet describes a new 
petrochemical derivative. Compound 576, 
claimed to have five times the film strength 
of straight oils. It is said to be especially 
adaptable to large central systems, rejects 
tramp oils, and causes low drag out on 
parts being machined. 


1 ELECTRIC TACHOMETERS—Elec- 

tro-Mechano Co, 241 E Erie St, Mil- 
waukee, Wis. 4-page bulletin pictures and 
describes variety of models for use in in- 
dustrial processing, production control, 
machine tools, marine equipment, labora- 
tory and testing work. They are particu- 
larly useful where the indicator is to be 
located a distance from the point of speed 
measurement. 


2 SOLID CARBIDE TOOLS — Dezco 

Corp, Raymac Division, 15778 Tele- 
graph Rd, Detroit 39, Mich. Catalog 61 
identifies each tool by type, series number, 


al 


7" 


AAILLAR, Cr 


“The wife wanted to fix something special— 
it's our first wedding anniversary!” 





belts + rolls + sheets * discs * specialties 
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PRECISION WELDER AND FLEXOPRESS CORPORATION, 3520 Ibsen, Cincinnati 9, Ohio 


| oO: me al 


CHICAGO: Step into a progressive 
metalworking plant near here and you 
will find a line of 60 resistance welding 
machines fastening buttons. 

Each month this one plant welds mil- 
lions of electrical contact buttons to 
other electrical components. These but- 
tons must be superior electrical conduc- 
tors (which is why so many are made of 
fine silver), and above all, they must be 
reliable. This plant is achieving button- 
welding reliability of 999,996 perfect 
parts out of each million welded! 

With understandable pride, we note 
that most of the machines in that reli- 
able line are Magnetic Force welders 
built by Precision Welder & Flexopress 
Corp. of Cincinnati, Ohio. Precision is 
an old hand at reliable button welding. 

It’s a big business, too. Your doorbell, 
thermostat, dishwasher, drier, toaster, 
waffle iron, telephone, and automobile 
would soon break down without reliable 


o Wie 


jo SD 


Automated Welding Sure Way To Electrical Contact Economies 


7 


contacts. Industrial equipment is loaded 
with them. 

Button welding can be tricky. Besides 
being difficult to weld directly to other 
materials, silver is costly. If you decrease 
the amount of silver and increase weld- 
ability by using contacts in which the 
silver is backed up with other metals, 
you often end up by increasing costs. 
However, a good proportion of our 
country’s electrical manufacturing plants 
find that individual contacts of compos- 
ite materials make sense for low volume 
production. Standard resistance welding 
machines can handle the work—whether 
welding, brazing, or silver soldering—on 
a slowpoke basis. 

But when it comes to thousands of 
contacts a month, only welding automa- 
tion (the kind pioneered by Precision) 
can really hold costs down. Contacts 
no longer have to be purchased ready- 
formed. Automated Precision Welders 


American Machinist/Metalworking Manufacturing + March 20, 1961 


accept coiled ribbons of pure silver or 
composite materials, accurately meas- 
ure and cut off contact blanks, orient 
them, assemble them to other compo- 
nents, weld the two together automati- 
cally, and coin to shape. Ingenious tool- 
ing can equip the same Precision ma- 
chines to handle components of many 
different sizes and shapes. 

In addition, Precision furnishes the 
electrical industry with Magnetic Force 
welders with hopper, magazine, dial, 
and in-line feeds for handling ready- 
formed contact buttons. You will also 
find Precision welders (and Flexopresses, 
too) doing the unusual and difficult jobs 
in automobile, appliance, communica- 
tions, aircraft and many other metal- 
working categories. 

If yours is a high-production welding 
task, or if it involves the welding of 
precious metals, dissimilar materials, 
large areas, or other out-of-the-ordinary 
situations, you ought to look into Pre- 
cision. Especially if it’s profits you're 
after. And who isn’t? 


Call these ESicTaeitreli Representatives 
Fred Merchant 
Philadelphia, Pa. 

TUrner 4-7035 

Production Eng. Sales Co. 
Dayton, Ohio 

CRestview 8-4741 


G. E. Schmidt, inc, 
Cincinnati, Ohio 
MElrose 1-6166 
Victor Equipment Co. 
Los Angeles, Calif. 
LU 5-1286 


Weber Welding Supply Co. 
Pittsburgh, Pa. 
MAyflower 1.5230 


Zimmerman & Gaumond Inc. 
Chicago, Ill. 
TAlcott 3-5191 


Zucker Engineering Co. 
Detroit, Mich. 

TR 5-5300 

Precision Welder & 
Flexopress (Can.) Ltd. 
Toronto, Ont. PL 9-1138 


Frank Brandt 
Beverly, Mass. 
WAlker 2-7905 


Correll Engineering Co. 
St. Louis, Mo. 
OLive 2-0667 


Deseo, inc. 
Cleveland, Ohio 
POtomac | -3688 


Douglas Engineering Co. 
Indianapolis, Ind. 
CLifford 1-3647 

Greer Equipment Co., Inc. 


Syracuse, N. Y. 
HOward 9-4822 


Lowe Welding Sales 

Des Moines, lowa 

ATlantic 8-5655 

Machinery & Welder Corp. 
Milwaukee, Wisc. 

Mitchell 5-1790 

Mid-South Equip. Co., Inc. 
Atlanta, Georgia 

CEdar 7-8560 


CIRCLE 361 READER SERVICE CARD 263 





J Free Literature 
HOWE +H MACHINES MIMliflit To order any of these bulletins, circle 


corresponding number inside back cover. 


“, TOOLING! 
MODERN 6 Hs ba and dimensional specifications. New tools 


A added include flat drill plastic routers, and 
an expanded line of boring bars. Speeds 
and feed charts, application information, 
and surface feet charts are included. 


2 CUTTER GUARDS—Royal Design & 
e Manufacturing Inc, 4181 E Ten Mile 
Rd, Warren, Mich. 2-page bulletin on Cy- 
Co-Trol cutter guards describes built-in 


safety features such as coated handles 

SOLID CARBIDE GIVES or holders, locking clamp, and side or 

vertical guard for ease in storing without 

MAXIMUM EFFICIENCY AND ECONOMY! soell Gur talieiiens tote Rint on tat Ge 

plastic. These guards are available for any 

2 size cutter from 4 to 20 in. in diameter. 
Forward-thinking management demands a 

PUNCHES AND DIES—Geo F Mar- 


tool in step with the times—a tool that 22 thant Co, 1420 S Rockwell St, Chi- 
° * cago 8, Il. Revised edition of catalog 60 
delivers accuracy with SPEED! —and pays presents data on New Process punches, 
for itself by producing more for longer dies, rivet sets, and compression riveter 
dies of every size and shape. Items are 


periods. That’s why the big swing is to illustrated by 145 sketches. Stock list shows 


Jarvis carbide tools! complete selection of all tools. 
HEAT TREATING AND WELDING 


Jarvis tools are solid carbide—skillfully 23 TWIN-FLOW OVEN—Rameo Equip- 
Z ment Corp, Division of Randall Mfg 
engineered to perform to ten-thousandths Co, Electric Oven Div, 801 Edgewater Rad, 
New York 59, NY. 4-page bulletin 960 

tolerances— and afford all the benefits of covers twin circulation oven principle that 


increased production and guaranteed econ- provides uniform heat from all sides un- 

. : : y der full load conditions. Line includes 

omy inherent in carbide. Specify Jarvis... standard and specialized batch, conveyor- 

‘ . . belt, and monorail types. Charts and pho- 

it's the profitable thing to do! tos provide physical and performance data 
on standard and specialized units. 


Jarvis designs and manufactures Special Tools moreasees wm #ecLneeme 


for specific applications. Send details for prompt 24 AND BRAZING—Fusion Engineer- 


7 ing, 17921 Roseland Ave, Cleveland 12, 

quotation. Ohio. 4-page brochure describes method of 
automating production soldering and braz- 
ing operations with paste alloys, discusses 
three series of paste materials available, 
and gives four case history examples of 
cost savings achieved through installation 
of automatic, semi-automatic, and manual 
equipment. 





2 WELDING OF HY-80 STEEL—Air 

Reduction Sales Co, 150 E 42nd St, 
New York 17, NY. Reprint of an article 
(ADR 130) “All Position Welding of HY- 
80 Steel With the Gas-Shielded Process,” 
illustrated with charts and photos, dis- 
cusses all-position welding of the material 
with the dip-transfer gas-shielded process. 
Following a short introduction and his- 
torical summary of the subject, details are 
given on tests made in applying techniques 
to HY-80 steel and their results. 


PLANT SERVICE EQUIPMENT 


2 BARREL FINISHING—Norton Co, 

Worcester 5, Mass. 96-page revised 

edition (Form 501) ineludes descriptions 

of the various barrel finishing processes, 

recommendations of different abrasive 

shapes and sizes for applications in which 

they are best suited, case histories of ac- 

tual uses, description of all types of 

NOTE: SOME AREAS ARE OPEN FOR REPRESENFATIVES equipment available, discussion of com- 
pounds and their effects, and a section 

OF OUR SOLID CARBIDE TOOLS devoted to practical suggestions on operat- 


ing procedures. 


- 27 MASK WASHING—Conforming Ma- 

a . ( { ff 1 trie Corp, 758 New York Ave, Toledo 

| 4 . 11, Ohio. Illustrated brochure gives de- 

FERS 4 oie = I scription of five automatic machines for 

o ; ;* am’ : washing masks used in spray paint decora- 

L = ) pane / | tion. Full range of sizes includes portable 

i } iif 7 . f Model W-1500-S for small masks up through 
_ MA ia a f : Model W-7200 for largest sizes. 

“Tris ae 2 - bd Si 7 SCRI 
ye vemos‘ gewl Pa <t > APPING 28 ULTRASONIC DEGREASING — 
e . A Phillipe Manufacturing Co, 2475 W 


€ 


Touhy Ave, Chicago 45, Ill. 8-page illus- 


JARVIS CORPORATION ° MIDDLETOWN, CONNECTICUT trated catalog 23 provides information on 
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applications and equipment, describes fea- 
tures of tank transducers and ultrasonic 
generators for use in large and small scale 
degreasing operations. Provides specifica- 
tions and applications of all of the manu- 
facturer’s electrosonic models including 
generators, tanks, recirculating filters, 
rinses, and dryers. 


29 PIPE AND TUBING MEASURE- 

MENT — Aeroquip Corp, Jackson, 
Mich. 16-page booklet 631 supplies stand- 
ard methods of measurements, discusses 
both the similarities and differences in- 
volved in measuring various fittings and 
fluid-carrying lines in order to arrive at 
satisfactory fluid line installations. Covers 
standard practices of measuring adapters 
and complete assemblies; dash numbering 
systems commonly used in pipe and tubing 
measurements are explained in chart form. 


3 METAL CLEANER — MacDermid 

Inc, Waterbury, Conn. Technical 
data sheet 40 provides information on 
Metex T-103, designed to remove oil and 
grease from steel, copper, and brass. Con- 
tains latest recommended operating condi- 
tions, suggested cleaning cycles, and con- 
trol procedures. 


3 MOBILE SCALE—Hydroway Scales ° s 
pis Gtk: aoa sae Ge eee American Seating uses 
ers the Hydroscale, a platform scale that 


will attach to any fork lift truck. Avail- 

able in capacities from 1000 to 6000 Ib, 

it will lift and weigh in one operation. a 
Models, capacities, and prices, plus op- 

tional mountings and models for batching 

are described. 


PARTS AND MATERIALS American Seating Company, world’s largest manufacturer of 
E fine institutional furniture, makes Federal-Warco dependa- 

32 Stand ine tans Poe bility a part of its operations. A Federal multi-spot resistance 

Corp, Dept C-2, Box 68, Washington, W welder helps American Seating make structural members for 

Va. 12-page report compares major prop- advanced-design seating products like the new Study-Center® 

erties offered by nine leading industrial classroom desk above 

plastics, including Marbon’s Cycolac brand Wh : | ki ‘ rf ed "1 find 

polymers, and eight others. Graphs demon- : erever expert meta working 1s pe orm: » you im 

strate performance; six separate graphs Federal-Warco contributing to speed, precision and quality 

compare the plastics for overall perform- i workmanship. 

ance in these areas: cost, measured in : . : 

anita ‘tein oe Oden ‘fn Senet ah Federal builds a complete line of resistance welders. Consult 

264 psi; impact strength at room temper- your nearest Federal representative, or write us direct. Ask 

atures; impact at low temperature; tensile for new booklet on special welders. 

modulus or rigidity; and hardness. A sev- 

enth, cumulative properties comparison i)=60s THE FEDERAL MACHINE AND WELDER COMPANY 

chart, indicates the total performance value gr 

for each of the nine plastics. A Subsidiary of a WARREN, OHIO 

The McKay Machine ~—federal. 


3 SILICONES — Union Carbide Corp, 3 C 
Silicones Div, 270 Park Ave, New _ @ ompany WELDERS 


York 17, NY. 16-page booklet contains 
most recent information; illustrates with 
photos, charts, and graphs the properties 
and features of UC silicone fluids, resins, 
rubber compounds, water repellents, anti- 
foams and emulsions, and their adaptability 
for use in wide range of industries. @ 





[caswieR_] 


“Vil say this is a welcome bonus! Especially 
so—since | don’t even work here!” 
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STRIPPIT self-contained units are the most 
efficient, most economical method of punching 
holes in metal. That’s why Boeing Airplane 
Company has utilized thousands of them in the 
production tooling for the latest, most devas- 
tating version of the famous Stratofortress. 
STRIPPIT Units consist of holders con- 
taining the punches, dies, stripping guides and 
stripping springs. Any good mechanic can quickly set up these units to 
punch the pattern of holes desired. The “C” Unit shown here, for instance, 
is ideal for close center-to-center rivet holes in wing and fuselage sections. 
This “C” Unit also features a pedestal die for punching holes in angles, 
channels, shapes and extrusions. 

All STRIPPIT Units are independent, self-contained and self-stripping. 
They provide permanent alignment of punches and dies for precise hole 
positioning. There are a tremendous variety of STRIPPIT Units with capac- 
ities up to 3.5” hole diameters and %” thick material. 

Find out how The STRIPPIT System can speed your production and 
cut your press “down-time” to a minimum. Write now for free catalog. 


waces STRIPPIT inc. wide 


200 Buell Road ¢ Akron, New York Batt 


In Canada: Strippit Tool & Machine Company, Brampton, Ont.; In Continental Europe: Raskin, S. A., 
Lausanne, Switzerland; In the British Isles: E. H. Jones (Machine Tools) Ltd., Hove, Sussex, England. 





NEW BOOKS... 


SMALL PLANT MANAGEMENT—Edited 
by W A MacCrehan, Jr. Prepared 
under the auspices of the Manage- 
ment Div, American Society of 
Mechanical Engineers. Published 
by McGraw-Hill Book Co, 330 W 
42nd St, New York 36, NY. Second 
edition. 560 pages, 6 by 9 in. Price 
$10.50 
A revised edition of a work that 

first appeared in 1950, this book is 

based on a study (conducted by the 

Small Plant Committee of the 

ASME) of small-plant activities in 

several industries. 

Of necessity the coverage here is 
general, that is, not every small- 
plant manager will find concrete 
clues here to successful running of 
his business. But the book does at- 
tempt to present practical aspects of 
management—more successfully so 
in some chapters than others. 

Written by authorities in their 
fields, the book covers such areas as 
finances, organization and operation, 
legal requirements, labor relations, 
taxes, productivity. Numerous check- 
lists and charts (there are over 400 
illustrations) are helpful here. 

In sum, this new work is a good 
jumping-off place for a broad, over- 
all view of small-plant management, 
before the narrower but deeper 
plunge into specialized segments of 
management—TJ 


How To CHart Data—By Phil Car- 
roll. Published by McGraw-Hill 
Book Co, 330 W 42nd St, New York 
36, NY. 250 pages, 6 by 9 in. Price 
$7.50 


This very useful book proves, in 
very readable fashion, that charts 
are often the best way to explain to 
others the solutions to complex prob- 
lems. The author’s thesis: “Anyone 
who can add two plus two and get 
the right answer can make charts to 
solve very complex problems.” After 
reading his book, we agree that his 
statement is no exaggeration. 

Basically, the book examines—in 
detail—the following forms of chart- 
ing: straight-line curves, lists of 
data, straight-line equations, two- 
way charts, nomographs, family of 
curves, and multi-variable charts. In 
each, the reader receives the A-to-Z 
view of charting techniques, in which 
the right and wrong approaches are 
carefully spelled out. 

Anyone who wants to learn how to 
make a nomograph, or to chart time- 
study data, or to plot graphs that 
combine two or more variables, will 
find the techniques here—TJ 
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... the quality-engineered package 


that simplifies speed reduction 


Rugged, semisteel housing holds bear- 
ing seats in line for entire life of unit. 
Laughs at loads. Corrosion resistant. 


AGMA rated helical gears. Soft cores 
withstand shock; hardened surfaces 
defy wear. Teeth are crown shaved. 


Gears are located between bearings 
and carry their loads without strain. 
Longer life, higher efficiency. 


DODGE TORQUE-ARM, America’s 
most widely used shaft mounted speed reducer, will save money for you. No 
foundation, no sliding motor base, no flexible coupling, no installation fuss. 
Developed and perfected by Dodge, this reducer has been so widely accepted in 
industry that it is now built and stocked in this unmatched range of sizes and 
models: capacities up to 170 hp; output speeds from 10 to 400 rpm; ratios of 5:1, 
15:1, 25:1; speed ratios up to 175 to 1 with correct selection of speed reducer 
and V-belt drive. Built-in backstop available. Also positive overload release. 
Vertical models. Flange mounted models. Special application models . . . Go 


modern—go Torque-Arm! See your Dodge Distributor, or write us. Unit slides completely onto shaft and 
. ‘ P locks on both sides of housing. This 
Dodge Manufacturing Corporation, 100 Union St., Mishawaka, Ind. baby stays put—runs truer longer. 





of Mishawaka, Ind. 


CALL THE TRANSMISSIONEER, your local Dodge Distributor. Factory trained by 
Dodge he can give you valuable assistance on new cost-saving methods, 
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STANDARD EQUIPMENT 
ALL HIGH QUALITY 
Including —Air clutch. J.1.C. 
wiring and controls. Shaft 
driven limit switch. Sole- 
noid-controlled dual air 
valve. Replaceable wear 
strips on slide. Hard bronze 
crankshaft Replace- 
able ball seats. Air counter 
balances on slide. One-shot 
forced lubrication. Gears run 
in oil. Optional equipment 

@s required. 


EFFICIENT... 
ACCURATE... 
Yada 


150 TON 
STRAIGHT SIDE 
PRESS 


Single geared, twin end drive, double crank. 
Maximum quality throughout. 

Long, square gibbing maintains perfect 
slide alignment. 

Heavy welded steel box-type frame with 
tensioned tie rods insures rigidity. 

Proven L&J quality gives long, dependable 
service and cuts maintenance costs. 


die space — 48” x 36” slide face, 
48” x 36” bolster area. 


WRITE tor complete information on 20- to 150-ton 
straight side presses, 14- to 150-ton O.B.I. 
presses and 30- to 75-ton gap frame presses. 


L& J PRESS CORPORATION ‘%ikhanr, tno: 
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SHORE SCLEROSCOPE 
HARDNESS TESTERS 


Pioneer American Standard 
SINCE 1907 


Available in Model C-2 direct reading 
or in Model D dial indicating with 
equivalent Brinell and Rockwell C 
Hardness Numbers. May be used free 
hand or mounted on bench clamp. Sen 
sitive over entire range from softest 
to hardest of metals without adjust- 
ment. Non-injurious to work 


OVER 40,000 IN USE 


THE SHORE INSTRUMENT 
& MFG. CO., INC. 


90-358 Van Wyck Exp. 
Jamaica 35, N. Y. 
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NEW FILMS... 


Movies AT Work. Produced by East- 
man Kodak Co, Rochester 4, NY. 
16 mm, sound, color. Running time 
14 min. No charge. 


To show many of the ways in 
which motion pictures can serve 
industry, this new film demonstrates 
that do-it-yourself movies made with 
a 16 mm camera can solve many 
communications problems. Among 
the uses illustrated are safety in- 
struction, time-motion analysis of 
specific jobs, slow-motion -studies of 
machine operations to pinpoint trou- 
ble spots, training of new employees, 
and training of regular employees in 
new procedures. A particular advan- 
tage is that the narration can be made 
by the workers’ own foreman. Other 
uses include sales and supervisory 
training, time-lapse photography for 
traffic study and for determining the 
most efficient use of plant space. 


Automatic CAREER. Produced by 
Nat’l Screw Machine Products 
Ass’n. 2860 E 130 St, Cleveland 
15, Ohio. 16mm, sound, color. 
Running time 20 min To be 
available in Feb, 1961. No charge. 


Designed for school use in shop 
and mechanical courses, this lightly 
technical film shows how the auto- 
matic screw machine operates, what 
it makes, and how it fits into indus- 
try. It should be shown to students 
who already have a basic knowledge 
of metalworking practice, particu- 
larly with lathes, milling machines, 
and similar equipment. It can also 
serve, however, as a vocational guid- 
ance vehicle to aid industrial arts 
instructors and guidance counselors 
by showing students how a young 
man with mechanical ability and 
training can find a secure future in 
the screw machine products indus- 
try. 


“Why, son, | can remember when you had 
to push three buttons instead of only one to 
run this machine.” 
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Caterpillar D-7 
Series D Tractor 


with 7A Cable-controlled dozer 
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Broaching a spline in gear blanks of 4100 Series grade steel with a Colonial Broach 
Machine using Kerns Soluble Cutting Fluid at Caterpillar Tractor Co., Peoria, Ill, 


IMPROVE YOUR BROACHING OPERATIONS... 


like Caterpillar Tractor Co. did by changing to a specialized water soluble cutting fluid. This tailored 
lubricant by Kerns United keeps parts exceptionally cool, cuts down tool expansion providing greater 
consistency through the day with little or no welding of chips to cutting edge. 

Kerns lubricant proved cleaner around machine area with much less dragout of material. For instance 
... prior to the Kerns product, parts were heavily coated, hard to handle and required a pre-assembly 
wash operation. Kerns eliminated wash operations and parts now can be easily handled by hand. 

Consult Kerns United now . . . work with industrial lubricants that are tailored to meet your require- 
ments at a savings . . . investigate Kerns Memo Billing Trial Basis that provides for no formal billing 
until proven in production. 

Manufacturers of Cutting, Grinding, Drawing, Forging, Phosphatizing, Cleaning, Wire Drawing and 
Spray Booth Compounds; Cling Oils, Rolling Oils, Rust Preventives and Specialized Greases. 


Write now for further information on any one of these products and/or Kerns Memo Billing Trial 
Basis . . . no obligation of course. 


World’s largest Exclusive Manufacturer of Specialized Industrial Lubricants. 


KERNS UNITED Corporation 


2659 East 95th Street « Chicago 17, Illinois 


Subsidiary: KERNS PACIFIC Corporation, 630 N. Batavia St., Orange, California 
Offices in Principal Cities throughout the U.S.A. 


i 
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VERY GOOD yj 
FOR YOUR DRILLING anu TAPPING 


Lead Screw 


* 
TURNING tapping attachments 
COST . Vs torent and heads 
. and general use 
\ Rigid, accurate Here's precision production! 


Interchangeable e . . 
male, female Complete uniformity with un- 


ee tet a skilled labor. The result is speed, 


ACCURATE 
accuracy and economy, regard- 


LIVE CENTERS | ““""" 


4 complete lines. Over 40 sizes and styles. 
All popular tapers for heaviest to lightest work. 


If you turn metal, it’s just good operatin ’ ine-! 

sense to save money with Ideal Live Cen- —— Complete Line-Ettco has the tool 
ters, ae get accuracy to meet your Industrial for your single or multiple 
Stated standards, at your turning level Distributors : ; 
= at lowest center point costs. You'll In Canada: small hole production job. 
reduce your inventory costs with fast de- IRVING SMITH, Ltd., 

livery from Ideal distributor stocks. State Montreal ETTCO TOOL AND MACHINE CO., Brook 
your requirements, as tight as you like. 

He'll meet them exactly with the Multi.  'DEAL 

Duty, Universal, Heavy-Duty or Pipe INDUSTRIES, Inc. 
Point model right for your job. For cus- 1057-C Park Avenue 
tom quality at production prices, call on Sycamore, Iilinois 
him for all your live center needs. 
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PRECISION An Economical Approach 
SET-UP FOR PRECISION to Small Parts Inspection 


GRINDING WITH 


ANTON MAGNETIC ROBINS =~#5¢56) 


Bt a SYL-A- SCOPE 


Here, at last, is an instrument that provides 
rapid, precise inspections of small parts and 
tools up to 1/32” in diameter. Completely port- 
able, the SG-66 can be transferred easily for 
used on any machine equipped on-the-spot inspections. Its low price permits 
with magnetic chucks the purchase of enough units to cover every criti- 
eal inspection point in your plant... 


AVE MONEY, TIME AND 
LABOR The SYL-A-SCOPE is easy to operate: Simply 
plug it in to any standard electrical outlet 
rnier accvercy ‘ place the part to be inspected in the aperture 
and switch it on. Instantly an illuminated, mag- 
@ Parallelism ve nified silhouette (80 to 1 linear magnification) 
ent ength : appears on the ground glass screen . . . highlight- 
@ Size: 6 ng ing every detail. 


- Specifications: Power Requirements—110 V AC, 
, joy f pier 60 cycles; Screen Size—2%"x2\%4”; Dimensions 
technical dete I —7"x5%4"x3%”; Sturdy Metal Case. 
ANTON MACHINE WORKS only $19.95 
1226 Flushing Avenue Write for literature. AM-3 
Brooklyn 37,N. Y ROBINS INDUSTRIES CORP. © FLUSHING 54, N. Y 











Unsurpassed for layout 


room and production Con b 


BRAUN 
GEAR COMPANY 


243 Richmond Street 


Brooklyn 8, New York 
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pH 7 


some facts about the first 
truly neutral, high performance 
trichlorethylene 


Columbia-Southern’s improved Trichlor makes your job 
easier, your cleaning better and your costs lower. 
Here are the facts: 
Longer life and greater stability—proved by 
actual operation. 
Result: Lower cleaning costs—more metal degreased 
per pound of Columbia-Southern Trichlor. 
Rugged stabilization—helps prevent con- 
taminant break-down. 
Result: Lower maintenance costs—less sludge formation 
and longer operating time between clean-outs. 
Alkalinity—closer to neutral than any other 
degreasing trichlorethylene. 
Result: Better control in alkaline sensitive operations. 
High acid acceptance—highest average acid 
acceptance of any commercially available 
trichlorethylene. 
Result: Greater protection against acid contaminants. 
pH Control—less pH variance in operation. 
Result: More consistent metal surface conditioning. 
Copper corrosion—none in hot or cold systems. 
Result: No losses from copper tarnishing. 
Compatibility—compatible with other trichlorethylenes. 


Extensive field testing proves that Columbia-Southern’s 
truly neutral trichlorethylene is adequately stabilized 

for the most critical degreasing operation. Want to see just 
how this new Columbia-Southern Trichlor can improve 
your operation? Contact your Columbia-Southern 
Representative. 


Ip columbia] southern 
G chemicals 


CHEMICAL DIVISION 
PITTSBURGH PLATE GLASS COMPANY 
ONE GATEWAY CENTER PITTSBURGH 22, PENNSYLVANIA 


DISTRICT OFFICES: Boston - Charlotte - Chicago - Cincinnati - Cleveland 
Dallas - Houston - Minneapolis - New Orleans - New York - Philadelphia 
Pittsburgh - San Francisco - St. Louis - IN CANADA: Standard Chemical Limited 
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BIG NEWS FOR USERS OF INSTRUMENT LATHES 


JE'VIN . LATHES 


PRODUCE SMALL INSTRUMENT 
PARTS MUCH BETTER 


We present the latest in the series of Levin Instrument 
Lathes, a new model with a half inch collet capacity 


but with the same sensitivity and precision for which 
Levin Lathes are so well known. 


Lou'rs 


Here is a typical exam- 
ple of work which can 
be done in the new Levin 
\” capacity lathe. A 
hole .002” in diameter 
is being drilled in a 
nozzle. 

Send for literature describ- 
ing the ¥%2" capacity in- 
strument lathe and acces- 


LEVIN & SON, INC., 3573 HAYDEN AVE., CULVER CITY, CALIF. 
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PRECISION for Performance! 


In this gleaming group are 2 steel herringbone gears of 28.24” 
O.D., 6” F., 9%” B., 69 T., 2% D.P.—another set of 28.24” O.D., 
6” F., 10%" B., 69 T., 2% D.P. All heat treated to 240-350 
Brinell before machining. Pinions—14.4" O.D., 6” F., 7%” B., 
36 T., 2% D.P. Heat treated to 385-400 Brinell after completion. 
Stahl-built gears measure up—to the job, to specifications. Get 
our estimate. 


GEAR & MACHINE 
COMPANY 

3901 HAMILTON AVENUE 

CLEVELAND 14, OHIO 
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Drilling, 
Reaming and 
Tapping 


1 to 1000 holes in one pass 
—as close as twice drill dia- 
meter. Costs decrease as 
spindles are added. And, 
a variety of hole patterns 
(or parts) can be produced 
with one fixed center head. 
Zagor units are adaptable 
to standard drill presses or 
are built as a complete 


i ion. Send in your 
ae roplem to Zagar. 


Write for Manual **A-3"" 
for engineering data. 








23886 Lakeland Bivd. 
Cleveland 23 


ZLy mex inéabanens 
J 


USE MORE SPINDLES TO DO MORE WORK 
CIRCLE 393 READER SERVICE CARD 
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BETTER PROFITS THROUGH BETTER TOOLING WITH CARBOLOYs CARBIDE PLUSES 


CARBOLOY., THE 
METALLIC VITAMIN 
FOR INDUSTRY 


Carboloy cemented carbide disposable inserts . . . the metallic vitamins of industry .. . 
demonstrate their superior quality in the bonus work output per cutting edge. Multiple 
reasons explain their efficiency. One important factor is pre-honing a precise radius around 
the complete perimeter of the cutting edges. This factory process is designed to reduce 
chipping and increase predictable tool life. Worthwhile savings in time and money result. 

For steel-cutting applications, Carboloy inserts are available pre-honed. All Series 78 
grades for normal steel cutting come pre-honed. The 300 Series for heavy-duty applica- 
tions are available pre-honed, precision-ground or utility-ground. Like to know more 
about these features, designed to help you gain better profits through better tooling? 
Call your Authorized Carboloy Distributor or write: 


Metallurgical Products Department of General Electric < ARBOLOY. 


Company, 11149 E. 8 Mile Street, Detroit 32, Michigan. CEMENTED CARBIDES 


METALLURGICAL PRODUCTS DEPARTMENT 


GENERAL @@ ELECTRIC 


CARBOLOY® CEMENTED CARBIDES * MAN-MADE DIAMONDS * MAGNETIC MATERIALS « THERMISTORS « THYRITE® * VACUUM-MELTED ALLOYS 
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ALL MILLING MACHINE oPeRATIONS IT JONES#48 O O 
Nv WITH ONE SET-UP! Hand F “a 


Tachometer 


BROAD RANGE 
50 — 50,000 R.P.M. 
with stop button 


assures 
better 
production 


HIGHER OUTPUT — QUALITY 

CROSS / SLIDE ~lone-1-h ae te CONTROL obtained by maintain- 

ing proper machine speeds. Also 

This rugged, precision-built tool will save ba up helps avoid breakdowns by detect- 
i 


to 90% of your normal set-up time, depending on ing breguierites. 
the complexity of the job. CARRY IT FROM JOB TO JOB 


No unclamping and reclamping of and keep it handy for quick, accurate tests. Choice of readings 


the work-piece is necessa impl . ee ny ee 

dial ‘ ry ply GUARANTEED ACCURACY—superior construction, trouble-free. 
aa} your work to each new I ition Unaffected by moisture, temperatures, electric currents. 

in seconds. No special training is . 

needed for operation. No layout is Many other Portable and Stationary Models are available for use 


necessary on the work-piece. = : j on all types of industrial machines. 
qn, Send for descriptive literature @ | Write for catalog W 
and prices today ! — 
MORRISON MACHINERY & ENGINEERING CORP JONES MOTROLA CORP. 


935 W. Lake {t., Dept. AM, Chicago 7, Ill. Stamford, Conn. 
CIRCLE 378 READER SERVICE CARD ; __ CIRCLE 379 READER SERVICE CARD 


A Grieder Tube Cut-Off Machine will produce 
4500 to 6500 cut-offs per hour 


a 
_ \ 


5? 
why 5° settle | 2 for ess! - 


GRIEDER INDUSTRIES, INC. 
P. O. Box 169 + Bowling Green, Ohio 


Please send bulletin describing 
Grieder Tube Cut-Off Machines. 


TUBE CUT-OFF MACHINES 
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It’s easy fo use... 


CARBIDE TOOLS 
EFFICIENTLY 


on (Mor) shaper-planers 


® Hydraulic Drive Absorbs Shock to Carbide Tools 


®@ Maximum Strokes Per Minute Possible — acceleration and deceleration 
provided within short table travel through hydraulic power 


®@ Hydraulic Pressure Holds Steady Cutting Speed at Rate Selected 


These efficiency factors also provide lower-cost operation! 


Fast Set Up — Quick To Respond — complete control of machine directly 
from operator's position. 


Any Cutting Speed is Readily Obtained. 
Feeds Are Infinitely Adjustable Throughout Specified Range. 
Full Speed at Peak HP Reached More Quickly with Hydraulic Power. 


Get Full Details and Specifications 
Write Dept. M461 


ROCKFORD MACHINE TOOL CO., ROCKFORD, ILLINOIS 
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WHAT HAPPENS 


WHEN 


A NATION 


SPENDS MORE 
ON GAMBLING 
THAN IT SPENDS FOR 
HIGHER EDUCATION ? 


If you can find any Romans around, ask them. They lived 
pretty high on the hog in their day. That is, until some 
serious-minded neighbors from up North moved in. The 
rest is ancient history. 


You'd think their fate would have taught us a lesson. 


Yet today we Americans spend twenty billion dollars a 
year for legalized gambling, while we spend a niggardly 
four-and-a-half billion for higher education. Think of 
it! Over four times as much! We also spend six-and-a- 
half billion dollars a year for tobacco, nine billion dol- 
lars for alcoholic beverages, and billions more on other 
non-essentials. 


Can’t we read the handwriting on the wall ? 


Our very survival depends on the ability of our colleges 
and universities to continue to turn out thinking men 
and women. Yet today many of these fine institutions are 
hard put to make ends meet. Faculty salaries, generally, 
are so low that qualified teachers are leaving the campus 
in alarming numbers for better-paying jobs elsewhere. 


In the face of this frightening trend, experts estimate 
that by 1970 college applications will have doubled. 


If we are to keep our place among the leading nations of 
the world, we must do something about this grim situa- 
tion before it is too late. The tuition usually paid by a 
college student covers less than half the actual cost of 
his education. The balance must somehow be made up 
by the institution. To meet this deficit even the most 
heavily endowed colleges and universities have to de- 
pend upon the generosity of alumni and public spirited 
citizens. In other words, they depend upon you. 


For the sake of our country and our children, won’t you 
do your part? Support the college of your choice today. 
Help it to prepare to meet the challenge of tomorrow. The 
rewards will be greater than you think. 





It’s important for you to know what the impending college crisis 
means to you. Write for a free booklet to HIGHER EDUCATION, 
Box 36, Times Square Station, New York 36, New York. 


Sponsored as a public service 
én co-operation with The Council for Financial Aid to Education 
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SEARCHLIGHT SECTION 
ADVERTISERS’ INDEX AND BUYERS’ REFERENCE 





Listed below are _ used, 


surplus new and rebuilt 


machine fools or services as advertised in this section. 


The numbers after the advertiser's name indicates 
the products or services offered by the advertiser. 


. Accessories 

. Automatics 

. Boring Mills 

. Broaching Machines 

. Chucking Machines 

. Cutting Off Machines 

. Drilling & Reaming Machines 
. Electric Motors 

. Grinding Machines 

. Honing & Lapping Machines 


31. Lathes 

37. Milling Machines 
42. Planers 

44. Power Equipment 
45. Press Brakes 

46. Presses 

51. Roll Formers 

53. Saws 

57. Shears 

66. Welding Equipment 





"Se 


ADVERTISER 


Cincinnati Machinery Co. 278 
Eastern Machinery Co. 278 
Electric Equipment Co. 278 
Fairbanks Whitney Corp. 278 
Hyman & Sons, Joseph 278 
Machinery Trading Corp. 278 
Midwestern Machinery Co. 277 
National Machinery Exchange 278 
Standard Machinery & Supply Co... 278 
Wigglesworth Machinery Co. 277 


Page No. 


KEY TO PRODUCTS OR SERVICES 


7, 11, 17, 26, 31, 42 

7, 17, 26, 31, 37, 42 

1, 18, 44, 66 

14, 26, 28, 46 

45, 46, 57 

14, 26, 28, 46 

3, 7, 8, 17, 26, 31, 37, 51, 53, 66 
31, 46 


™ 

















SEARCHLIGHT 


Equipment Locating 


"No Cost or Obligetion"’ 


SERVICE 


This service is aimed at helping you, the reader of “SEARCHLIGHT,” to locate rebuilt 


and used machine tools and equipment, not currently advertised. 


(This service is for 


USER-BUYERS only.) No charge or obligation. 


How to use: Check the dealer ads to see if what you want is currently advertised. 
If not, send us the specifications of the equipment and/or components wanted on the 
coupon below, or on your own company letterhead to 
SEARCHLIGHT EQUIPMENT LOCATING SERVICE 
c/o American Machinist/Metalworking Manufacturing 


Classified Advertising Division, P.O. Box 12, N. Y. 36, 


N.Y. 


Your requirements will be brought promptly to the attention of the equipment dealers 
advertising in this section. You will receive replies directly from them. 


Searchlight Equipment Locating Service, c/o Classified Advertising 
American Machinist/Metalworking Manufacturing, Box 12, N.Y. 36, N.Y. 


Please help us locate the following equipment: 


... COMPANY 


STATE 
3/20/61 





**"Beam Mill, Onsrud Mod A286—Tracer Controlled 
——- Reed Prentice Tracer Controlied 24x60 
Cap $24,500. 


“*V-20 Mammut (Germ 


**12"—12 Spdi Bullard Type K #29340._..... $44,500. 


“MIDWESTERN” 


OFFERS 
“GUARANTEED” 
MACHINE TOOLS— 


RBG = Rebuilt Condition Guaranteed 
RCG = Reconditioned—Guaranteed 
*Indicates 1940+ Model **indicates 1950+ 
AUTOMATICS 
*9/ 16"—6 spdi Acme RAG w/Thrdg & Tig $ 4.950. 
*1%4"—6 spdi Aeme RAG w/ thede & Tig $ 9,500. 
BOREMATICS 
**221 & 321 Heald Sgi End, 2 Spdi Excellent. 
*1212A Excelle Dbi End, 4 Spdi 1943 $2,950. 
BOR! NG MILLS 
“74” Bullard “Cutmaster’’ VTL Exel. RCG $67.500. 
*4 Sellers Horiz. Type (1942) $15,000 


$3950. 


Ss 
a ad Ges, Bickford T. Room Medel 3 HP $1950. 
Kf 262 Barnes 4 MT. Air feed 3 HP $2750. 
how 2BMAG woe Hole Atteh. 2450. 
38° Colburn No. 4 8” cap. 10 HP $2750. 
DRILLS, MULTIPLE SPODL. 


*"6 ton—54” Colonial Hvdr Ser 13094 
RILL 


$ 1,450. 
$ 9.500. 


Hydr $4250 
ead, Adj. Spindles complete 
DRILLS, RADIA 

“4’'xt!* Amer. “Hole ing ~* 450. 

"4 Hettner, P. Elv & P. Clamp (1952) $ 3750. 
GRINDERS. MISC. 

**1R0 Shemeld. Multiform (1957) Like New $18.500. 

**271 Heald “Sizematic” Internal RBG $13,500. 

one Bryan Gamat er Lew RBG ——_ 

** 10x24 

**30x48 Landis cuw Univ Like Sew ons $10.000. 

#2 Cine. bmg Be tg resser . $ 4,950. 

"22 Cine. Tool & Cutter, Universal no $ 3,250. 
GRINDERS, SURFACE 

teat Blanchard Rotary RBG $ 4,450. 

#240—30” ee pe Opposed, w/Ferris wheel 


(1957) _ 
*30x36x72” Thomoson Hvdr Horiz (1945). $19,500. 
INSPECTION EQUIP. 
K&E Trammel insp eeriees Price—Like New 


*30°x48" Monarch Mod CM, _ #16526 a 873 
**16x54 Monarch Toolroom, H. (19 i, 300. 
"18x30 Reed nag T. " atich Th Thrdg cisas) $2950 
"18x96 Monarch H 


**30H Bullard Manutro! 3 Spd 

LATHES, TURRET 
“Neo. : Gisholt, Barfeed, 
*No. 4 W&S Preselector, hie Bae (1942) Baso, 
"SA was with Access. 1952 $18,500 
LATHES TRACER 
*30H Bullard 3 . Man-Au- pA #26104 $ nose. 
**40" Monarch “‘T”’ w/generater (1952) $12 
**32x96 LeBlond Hydro Trace (1958)....... $26,500. 

MILLS—MISC 


like new 


S 
Horiz. (1953) 
O.T. sy Mill (1951) 


WILL 
“*SE30 Mammut (German) 
“*24 Cine H.S. 


**33—2148 Sundstrand Rigidmi 15 HP 52. “$12.5 500. 
“33—1448 gy wag | 4 (1944 
*34—48 Cinci. Hydrom., ar Tracer, RCG 0 ese. 
"56x96 Cine. Hydrom., Sinpies ion : 
MILLS, 3D IMENSIO 
5'x5'x14" converted ufaner type, rere Cond. $7500. 
4’'x4'x12’ converted p caaries . Cond. $7500. 
MULT-AU-M ties 


_MIDWESTERN” 


a + COMPANY 
‘A 5-4461 Mpls 8, Minn. 
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IMMEDIATE DELIVERY 


2—2#5 MINSTER HIGH SPEED 0.8.1. BLANK- 
ING PRESSES, 45 ton, Flywheel type, 114” 
stroke, 5 HP Varidrives, Speed range 150- 
= SPM ~~} with 74-6 Perfecto Dou- 

Roll Feed and Scrap Cutter. Never used. 
pict: F.0.B. East Boston ...$11,076.00 each 


“a MINSTER O.B.1. PRESSES, 60 ton 
borg | 7” stroke, 12” shutheight, 
aridrives, 40-80 SPM. Never used. 

FO. East Boston $9500.00 each 


WIGGLESWORTH 
MACHINERY COMPANY 
60 Border St., East Boston, Mass. 


7 
PRIC 
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SEARCHLIGHT SECTION 


PRACTICALLY NEW PRESSES 
EASTERN as ue Be sonata 2 
Rebuilt Machine Tools : ae i ‘Goa 180°x64" Double FOR INFORMATION 
THE SIGN OF QUALITY— . HS i About Classifi ed 


THE MARK OF Bliss £6180 m 
DEPENDABILITY LeBlond Engine Lathe, type NK, 36” swing x 27° Advertising 











enters earrt: 

84” Cincinnati Hypre Boring Mill, A.C. 1944, .— vith eatery HP motors, Fare 

4’1i", 4°13", 5°13", 6°17" American hole rel Sealed Gear Cases, and starting equipment 
Wizard Radial Dritis, all 1944, eff excellent “If it’s machinery; We have it.” C 

24” x 72” Landis Type F Plain Cyl. Grinder, ontact 
extra heavy, latest model, new 1955 NATIONAL MACHINERY EXCHANGE 


36" x 48” Londis T CHW Universal Grind- 
an, telat anda, row 1955, practically new 138 Mott St., N. Y. CAnal 6-2470 . I, VW] HH 
e Cc raw- t 


42" x 72” Norton Plain Grinder, two machines, 
both practically new, latest models. CIRCLE 606 READER SERVICE CARD 


25” raised in sand to swing 3644" Monarch 
Lathes, two hove tracers, 1953 machines. Gleason #16 Hypoid Generator, Ser. #26539; 
7 os we A 41’ centers Niles Lothes, 1952 ice Fiscivesl ou 

extra heavy, clean, reasonable. Gleason 227 Hypoid Grinder, Ser. #26975; 
Ne. 3 Cincinnati Dual Power Piain Miller, 1952 

1951 machines, excellent condition. Gleason #17A Hypoid Tester, Ser. 27420; 
20”-40" NeBel Gap Lathe, sliding bed type, 1952 ATLANTA, 9 

Gleason 213 Hypoid Cutter Sharpener, Ser. 1375 Peachtree St. N. E. 


a te #26599; 1952 
gt -& YS hp + Gleason Truing Device, Ser. 27552; 1952 TRinity 5-0523 
4” bar, 340T Giddings & Lewis Table Type, Gleason Tooth Spacing Tester, Ser. #27704; R. JOHN 
with or without 36” rotary table, excellent. 1952 
90” wide, 72” under rail, 30’ table Cincinnati Gleason +17 Hypoid Lapper, Ser. 229339; 1954 BOSTON, 16—Copley Square 
Hypro Openside “laner with side housing Gleason #16 Quenching Press, Ser. 27439; 1952 COngress 2-1160 


and four heads. é oe 
50’x492” centers LeBlond Heavy Duty Lathe, All in excellent condition; sold as a lot. CHICAGO, 11 
two corriages, two tapers, very clean, very she 
rensonable before moving. Machinery Trading Corporation 520 No. Michigan Ave. 
MOhawk 4-5800 


3%" ber Cincinnati Gilbert Table type Hor 
bering Mill, 72” vertical travel 545 Ockwood Ave., West Hartford 1, Conn. W. J. HIGGENS - W. SONZSKI 


“mw CIRCLE 607 READER SERVICE CARD CLEVELAND, 13 


chines, one hydraulic, both c 
18x66" and 22x72" Landis Crafkshaft Grinders, 1164 Illuminating Bldg. 


all attachments, reasonable. TRY IX PRESSES eo eth Ln ae 
THE EASTERN MACHINERY CO BRAKES SHEARS W. B. SULLIVAN 
Will Leese or Feraish Long Terms DALLAS, 2—1712 Commerce St., 


r: M C 0 JOSEPH HYMAN & SONS Vaughn Bldg. 
CIRCLE 603 READER SERVICE CARD 2600 E. Tioga St., Philadelphia 34, Pa. 3. Rant 




















Riverside 7-5117 











CIRCLE 608 READER SERVICE CARD DENVER, 2 
1700 Broadway—Tower Bldg. 
ADDRESS BOX NO. REPLIES TO: ALpine 5-2981 
lassified Adv. Div. of this publication J. PATTEN 
s me office nearest you z 
EW ORK 36: P. O. BOX 12 
CAGO 11: 520 N. Michigan Ave DETROIT, 26—856 Penobscot Bidg. 
Cincinnati Myers Double Housing Planer. SAN FRANCISCO 11: 295 California St. WOodward 2-1793 
ith AC — we @ set, 4 heads, pneumatic POSITION WANTED P. HAMMOND 
ree pmeumatie eo! | oustas Pian. Sales —s patore—or wo Rd = HOUSTON, 25 
nein ouble t ani Tidi L ——Or rou to- * 
615" eet n Amerie hele Mere ate sin pee “ ne n le distribution, ad Prudential Bidg., 
um merican w ve ng, : ion, introd of n 
ae ae ; XA ies products—ii you want ft “yy aiuinisteanre Holcombe Bivd., o nap A 
w-6 ckson 6- 


4 « 12 § we Betts Double Housing Planer oc . mail Ae gg egg aaa 
moter ber table, ACTUAL PHOTOGRAPH costs—write today to PW-6271, American Ma 
aVAiLABte: . GENE HOLLAND 
Gei 


= 96° centers Norten Type “’C’’ Cylindrical — 
. twe 40 x 28° Im gaps, mechan- BUSINESS OPPORTUNITY LOS ANGELES, 17—1125 W. 6th St. 


onarch Model CM Geared Head Lathe, British hine tool f er is prepared to . 
16 ~~ Ay A — ages. a supply on recip Tocal — all technical services HUntley 2-5450 
Sel turk aa reac cabin compute with aap. i W. C. GRIES 
ee an ate type. I orth Ameri ica br nied sheet metal- 
tate, 16 epecds, Timken bearing. | in 4G equipment as used by some of the NEW YORK, 36—500 Fifth Ave. 
urret ° we s iargest organizations. xisting designs 
jaw chuck, io in me ¥ came, a¢° 8 embrace uncoilers, slitters, recoilers, cut to length OXford 5-5959 
S bar Giddings & Lewis izental bering mill, table lines etc. BO-6017, American Machinist. H. T. BUCHANAN - R. P. LAWLESS 
52°93". (2 speeds, cuter support. T. W. BENDER 
819" columea Fosdick Radial Drill, moter on arm 20 HP 
AG. posstad on floor plate 19° long, 14° wide, 36 a\< lehie) Laanecli."12-9 tie 1 PHILADELPHIA, 3 
TRANSFOR : . 
—— Six Penn Center Plaza 


LOcust 8-4330 























TUUCMUCae | j Ke CT RIC SQUIPMENT Co. P. PASCHALL 


COMPANY PITTSBURGH, 22 


4 Gateway Center 
EXpress 1-1314 





3901 Kellogg Ave., Cincinnati 26, Ohio aon ede 
Phone TR 1-0853 E 609 READER SERVICE CARD P. PIERCE 
CIRCLE 604 READER SERVICE CARD Your Inquiries to Advertisers ST. LOUIS, 8—3615 Olive St. 
FOR SALE Will Have Special Value .. . ower 
Cincinnati open side planer, will reach 847. 20’ for you the advertiser — and the pub- , 
lisher, if you mention this publication. Ad- SAN FRANCISCO 4 








stroke of table, 2 rail heads. and 1 side head. New 
1923, and driven with a variable speed D.C. motor vertisers value highiy this evidence of the 
Cutting speed 25-40, return 38-80. Planer could publication you read. Satisfied advertisers 255 California St. 
be seen under power, delivery within six weeks enabie — publishers pa secure more adver- DOuglas 2 4600 
tisers and — more advertisers mean more ' 
STANDARD MACHINERY & SUPPLY CO., INC. information and more products or better D. GARDNER 
133 Oliver St.. Boston 10, Massachusetts service — more value — to YOU. 
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INDEX TO 
ADVERTISERS 


This index is published as a con- 
venience to the readers. Every care 
is taken to make it accurate, but 
AMERICAN MACHINIST/METAL- 
WORKING MANUFACTURING as- 
sumes no responsibility for errors 
or omissiona. 


Page 

Abrasive Products, Inc. 262 
Accurate Bushing Company 219 
Ace Drill Corp. 228 
Adamas Carbide Corp. 162 
Allis Company, Louis 220-221 
American Machinist/Metalworking 

Manufacturing 244-245 
American Schiess Corp. 243 
American Stock Gear Division 

Perfection Gear Co. 184 
American Tool Works Co. 106 
Ames Company, B. C. 
Anaconda American Brass Co. 
Anton Machine Works 
Armco Steel Corporation 
Armstrong Blum Mfg. Co. 
Armstrong Bros. Tool Company 


Avey Division of 
Motch & Merryweather Co. 


Babcock & Wilcox Co. 
Tubular Products Div. 
Bardons & Oliver, Inc. 
Bath & Co., Inc., John 
Bay State Abrasive Products Co. 
Bay State Tap & Die Company 
Beaver Pipe Tools, Inc. 
Bellows Valvair Div. 
International Basic Economy Corp. 


Bendix Corp 
Industrial Controls Section 


Berthiez 57 
Bethlehem Steel Company 16, 67 
Bijur Lubricating Corporation 198 
Black Diamond Saw & Machine 

Works Inc. 279 
Blake Co., Edward 279 
Blanchard Machine Co. 98 
Bliss & Laughlin, Inc. 102 
Boston Gear Works 238-239 
Braun Gear Co. 270 
Bryant Chucking Grinder Company 82 
Buffalo Forge Co. 254-255 
Bullard Company 72 
Burg Tool Mfg. Company, Inc. 76-77 
Burr & Son Inc. John T. 280 


Card Division, S. W. 

Union Twist Drill Company 
Carpenter Steel Company 
Chambersburg Engineering Co. 
Cincinnati Lathe & Tool Co. 


(Continued on page 280) 
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PRECISION DRILL GRINDING: 
Black Diamond 


better, faster, easier 


Black Diamond Grinders are saving drills . . . 
saving labor costs . . . saving production time 
ae. in actually thousands of shops. Reason #1: no 
I Ben snend drill grinder made does the job so fast and so 
easily ... and there’s absolutely no skill re- 
quired! Anybody — yes anybody — can restore 
like-new sharpness to dull drills with absolute 
accuracy in just ten seconds! 
If your drills, your time and your money are 
worth saving, you ought to get the facts. 
titen id yours for the asking. Write exclusive 


couse BLAKE conan, 


Dept. 4, 570 Pleasant St., Watertown 72, Mass. 





*Black Diamond Saw & Machine Works, Inc. 
Natick, Mass.- Manufacturers of Black Diamond and Worcester Drill Grinders. 
Black Diamond Drill Grinders: For #70 drills up to %” 


4 GRIND Worcester DrillGrinders: cor 4 “ drills up to 2%” 
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SUPER SENSITIVE 


HAMILTON-, , , , 
afefung 
MACHINE 


al 
Pale 
® 


‘use it with confidence! 


Capacity — 000-120 to 10-24 


in the field of small hole, precision tapping the HAMILTON Super Sensi- 
tive Tapping MACHINE stands alone. It is smooth, silent, precise, and 
sturdy. Spindle returns to neutral position and stops rotation instantly 
and automatically when pressure on the feed lever is released. To learn 
what this means to you, 


write for our free Bulletin No. 2992. 


THE HAMILTON TOOL COMPANY 
830 SOUTH NINTH STREET HAMILTON, OHIO 


REPRESENTED IN CANADA BY 
Sykes Tool Corporation, Ltd., Georgetown, Ontario. 
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BURR KEYSEATERS 


Mill keyways in the run or on 

the ends of shafting already 

erected—save money on al- 

teration, erecting, and repair 

work. 

ALSO Planer-Type MILLER up 
to 144” table length. 


Write for Bulletins and prices. 


John T. Burr & Son, Inc. 
185 26th Street, Brooklyn 32, New York 











INDEX TO 
ADVERTISERS 


(Continued from page 279) 


Cincinnati Milling Machine Co. 
Milling Machine Division 
Cincinnati Shaper Co. 
Circular Tool Company 
Cities Service Oil Co. 
Clark Instrument Inc., 
Cleco Air Tools Div., Reed 
Roller Bit Co. 
Cleveland Punch & Shear Works Co. 
Cleveland Twist Drill Co. 
Columbia Southern Chemical Corp. 
Commercial Filters Corp. 
Copperweld Steel Company 
Crane Packing Co. 
Crucible Steel Co. of America 
Cushman Chuck Company 


Delta Power Tool Division 
Rockwell Mfg. Co. 
Diehl Manufacturing Co. 
Sub. Singer Mfg. Co. 
Disston Div. 
H. K. Porter Co., Inc. 
Dodge Manufacturing Corp 
Dreis & Krump Manufacturing Co. 
Dykem Company 


282 


223 
188-189 
257 


Eldorado Tool & Mfg. Corp. 
Emhart Manufacturing Co. 
Engineered Electronics Co. 
Erickson Tool Company 259 
Ettco Tool & Machine Co., Inc. 270 
Ex-Cell-O Corporation 37, 39, 41, 43, 
45, 47 
224 
59-62 
208 


Fabreeka Products Co., Inc. 
Fafnir Bearing Co. 
Famco Machine Company 
Farval Division 

Eaton Mfg. Co. 
Federal Machine & Welder Co. 
Federal Products Corporation 
Fellows Gear Shaper Company 
Felters Company 

Unisorb Div. 
Ferguson Machine Co. 

Div. of Universal Match Corp. 
Frauenthal Division 

Kaydon Engineering Corp. 
Friden Inc. 


55 

265 
212-213 
8-9 


237 


51 


148 


73 
68-69 
199 
216 
283 
20-21 
147 
274 


Gates Rubber Company 

Giddings & Lewis Machine Tool Co. 
Gleason Works 

Goss & de Leeuw Machine Company 
Grant Mfg. & Machine Company 
Gray Co., G. A. 

Greenfield Tap & Die Corporation 
Grieder Industries, Inc. 
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INDEX TO 
ADVERTISERS 


Hamilton Tool Company 280 
Handy & Harman 4h 
Hardinge Brothers, Inc. 42 
Heald Machine Company 

Sub. Cincinnati Milling Machine 

Co. 2nd Cover 

Heller Tool Co. 

Subsidiary Simonds Saw & Steel Co. 83 
Hitachi, Ltd. 241 
Hoover Ball & Bearing Co. 203 


IBM Corporation 
Data Processing Div. 


Ideal Industries, Inc. 


Jarvis Corp. 

Johnson & Son, Inc., S. C. 
Johnson Machine Co., Carlyle 
Jones & Lamson Machine Co. 
Jones & Laughlin Steel Corp. 
Jones Motorola Corp. 


Kearney & Trecker Corp. 

Kennametal Inc. 

Kerns United Corp. 

Kingsbury Machine Tool Corp. 234 


L & J Press Corp. 268 
Landis Machine Company 70-71 
Landis Tool Company 10-11, 13 
LaPointe Machine Co. 56 
Lavallee & Ide Inc. 90 
LeBlond Machine Tool Co., R. K. 22-23 
Levin & Son Inc., Louis 272 


Linde Division 
Union Carbide Corporation 169, 170 


Linley Brothers Co. 250 
Lipe Rollway Corp. coats 
Lodge & Shipley Company 282 
Longasport Machine Company, Inc. 177 


Lucas Machine Division 
New Britain Machine Co. 33, 34 


Macco Products Co. 110 
Madison Industries Inc. 
Mallory Co., Inc., P. R. 


Master Power Corp. 
Subsidiary of Black & Decker Mfg. 
Co. 
McGraw-Hill Book Co. 


Metallurgical Products Dept. 
of General Electric Co. 


Minneapolis-Honeywell 
Machine Control Group 164 


Minnesota Mining & Manufacturing 
Co. 191, 193, 195 


Mobil Oil Company 26-27 
Moline Tool Company 202 
Monarch Machine Tool Company 95 
Moore Special Tool Co., Inc. 253 
Morrison Machinery & Engineering 

Corp. 274 


(Continued on page 282) 
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Yankee Ingenuity 
in Trepan Design 
wens @ Cuts tooling costs. 
Ring © Doubles number of cutting surfaces. 
sie am © Increases tool life on Stainless 

Steel, Phosphor Bronze, etc. 
W&S Trepans are relieved—radially (inter- 
nal & external) and axially resulting in 
greater tool life. Available in sizes up to 
¥_” diameter with tolerances well within 
part requirements. 
Write today for information on W&S 
Trepans or any solution to your precision 


— cutting tool problem. 


Trepan | if w) | 
(Spind | MOY] WOODRUFF & STOKES CO. 
Reliet)| | OD INCORPORATED 


ODA Bldg. 32, 349 Lincoln St., Hingham, Massachusetts 














CIRCLE 386 READER SERVICE CARD 














Heres (he Siti l idl 
PHOSPHATE xe 
COATING | MOSI 
You asked TURCO Taania 
TO MAKE -ronmutated 2s Result of industry-wide Survey. 


During the first six months of 1959, 
Turco undertook an extensive 
survey of the te coating 
market. Hundreds of users of these 


building an iron phosphate 
process to the exact specifications 
called out in the survey. 


The new process is now available 
It is called Turco Paintite. 
Paintite has been thoroughly field- 
tested in the production lines 

of a dozen Turco customers. It has 
pas the most severe tests 

with flying colors. Turco is proud 
to announce the addition 

Paintite to its ten other Turcoat 
phosphate and conversion coating 
processes that provide a better 
bond for organic finishing 


Get the [ull story on Paintite and the other ten 
phosphating and conversion coating processes in the complete --TURCO PRODUCTS. INC Ps 
Turcoat line. Write jor your copy, along with Turco’s - » tay bel ah ar . a 
Phosphating Reference Chart, today! t 24600 South Main St.. Wilmington. Calif. 
TURCO MERELY AFFIX COUPON TO COMPANY LETTERHEAD 
* Please send valuable booklet with Phos 
PRODUCTS, INC. = & ins Reference Chart and full details on 


Chemical Processing Compounds el petite there is no cost or 


24600 South Main Street, Wilmington, California 
FACTORIES: Rockdale, I!!., Houston, Wilmington, NAME _ 
London, Rotterdam, Sydney, Mexico City, Paris, , 
Hamburg, Montreal, Manila, Naha (Okinawa) 
Offices in All Principal Cities 
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CAN YOUR SHEAR PERFORM 


the Lodge & Shipley “‘Nicke/ Trick’? ® 


INDEX TO 
ADVERTISERS 


(Continued from page 281) 


Page 


Morse Twist Drill & Machine Co. 
A Div. of Van Norman Industries Inc. 50 


National Acme Company 24-25 
National Broach & Machine Co. 17 
Navan, a subs, North American 
Aviation Inc. 242 
New Britain Machine Co., The 
Lucas Machine Division 33, 34 
Norden Division 
United Aircraft Corp. 54 
Norton Company 18-19, 31 


Oakite Products Inc. 215 
O'Neil Irwin Mfg. Co. 214 
Osborn Manufacturing Co. 185 


. «+ unequaled holding power, 
bet... WO modal -- 00 a Pacific Industrial Manufacturing Co. . 114 
... NO NOISE... with exclusive... Peck Stow & Wilcox Co. 0 


So vibration-free a nickel balances easily right above air-hydraulic || Perfection Gear Co. 

holddowns applying tons of pressure, that’s the Lodge & Shipley American Stock Gear Div. 184 

Shear feature demonstrated by the “nickel trick”. Sof-Loc Hold- Philadelphia Gear Corp. 284 

down gives positive holding power without damage to the most Pines Engineering Co., Inc. 222 

easily marred material. HYDRAULIC || Precision Welder & Flexopress Co. 
Available in capacities from 10 gauge to % inch, Lodge & HOLDDOWN SYSTEM 

Shipley Shears are built for heavy duty and high production shear- 

ing with almost a score of features vital to economical operation. 

Almost all of these features are included in the low base price 


whereas they're “extras” on comparable machines. The many "— Republic Steel Corp. 
advantages of Lodge & Shipley Shears are described in a new 20- ; Rheem Manuafcturing Company 





Radio Corp. of America 
Industrial Controls 


page catalog. Request Bulletin S$-347 from The Lodge & Shipley Co., Robins Industries 


3056 Colerain Ave., Cincinnati 25, Ohio. Pe OE : Rockford Machine Tool Co. 
" ry 


for shear Ryerson & Son Inc., Joseph T. 


exce//ence, Settee | preset. 
choose... impact and damage. 





Schrader’s Son, A., Div. 
Scovill Mfg. Co., Inc. 


Sheffield Corporation, a subsidiary 
Lodge & Shipley | of The Bendix Corp. 
iusnene. (etuame tations | Shore Instrument & Mfg. Co. 
, Simonds Abrasive Co. 
Snap-on Tools Corp. 
South Bend Lathe Inc. 36 
Sprinfield Machine Tool Co. 251 


D » ~ Ee M Stah] Gear & Machine Co. 272 


Stromberg-Carlson, a Div. 


STEEL BLUE S General Dynamics Corp. 194 

aid Sundstrand Machine Tool 
Steps Leases 2 as Pm A pockage, fe Div. of Sundstrand Corp. 64-65 
making Dies and Qa» keii holding Sun Oil Company 205 
Templates _OVKCEM hair Sweet’s Catalog Service 279 
late "fey aivt 
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r Texaco Inc. 35 
metal . in Thompson Grinder Company 89 
creases efficiency and Thor Power Tool Co. 180-181 
accuracy 

waite ter Threadwell Tap & Die Corp. 3rd Cover 
on company letterhead Timken Roller Bearing Co. 4th Cover 

DYKEM COMPANY : 
29018 North 11th $2. © $2. Louls 6, MMe. Tomkins-Johnson Company 152 
Torit Manufacturing Company 230 
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INDEX TO 
ADVERTISERS 


Torrington Company 
Turco Products Inc, 


Union Carbide Corp. 

Linde Division 169, 170 
Union Twist Drill Company 29 
United States Drill Head Co. 283 
U. S. Tool Company Ine. 

Unisorb Div. 

Felters Co. 


Van Keuren Company 
Vascaloy-Ramet Corporation 
Voss Engineering Co. 


Wade Tool Company 

Wadkin Ltd. 

Wales Strippit Co. 

Walker Co., Inc., O. S. 196-197 
Warner & Swasey Co. 14-15 
Wiedmann Machine Co. 204 
Williams & Co., J. H. 206-207 
Winslow Product Engineering Corp. 202 
Woodruff & Stokes Inc. 281 


Youngstown Sheet & Tube Co. 186-187 


Zagar Inc. 272 





American ! Metalworking 
Machinist / Manufacturing 


ADVERTISING SALES STAFF 


Atianta 9 . . . Robert H. Powell, Jr., 1375 
Peachtree St., NE. TRinity 5-0523 

Boston 16 G. W. Chapman, Jr., J. H. 
Koch, McGraw- Hill Bidg., Copley Square, 
Congress 2-1160 

Chicago 11, . .. W. J. Haring, 520 N. Michi 
gan Ave., Mohwak 4-5800. 

Cincinnati 2 . W. J. Reichard, 3609 
Carew Tower, GArfeld 1-5474 

Cleveland 13 . . Carl J. Coash, 1165 
Illuminating Bldg., 55 Public Square, Superi- 
or 1-7000 

Dallas 1... Frank LeBeau, 901 Vaughn 
Bldg., 1712 Commerce St., Riverside 7-5117 

Denver 2 - « John W. Patten, Tower 
Building, 1700 Broadway, Alpine 5-2981 

Detroit 26 . . T. H. King, 856 Penob- 
scot Bidg., Woodward 2-1793 

Houston 25 Joe Page, W-724 Pru 
dential Building, Jackson 6-1281 

Los Angeles 17 . . . Robert Obenour, 1125 
West Sixth St., ‘Huntley 2- 
New York 36... W. R. Sanger, J. E. 
Richardson, 500 Fifth Ave., Oxford 5-5959 
Philadelphia 3 . . . J. P. Tiebout, 6 Penn 
Center Plaza, Locust 8-4300 

Pittsburgh 22 .. . K. Reeves Cook, 4 Gate- 
way Center, Express 1-1314 

St. Louis 8 . T. H. King, 3615 Olive 
St., Continental Bidg., Jefferson 5-4867 
San Francisco 11 .. . John Hernan, 255 Cali- 
fornia St., Douglas "2.4600 

England . . . Malcolm Thiele, 34 Dover St., 
London W. 1 

Germany .. . Stanley Kimes, 85 Westend- 
strasse, Frankfurt/Main 

Switzerland . . . Michael R. Zeynel, 2 Place 
du Port, Geneva 


Universal Adjustable U.S. Drill Heads work 
to reduce your multiple hole drilling costs. 


QUICKLY ADJUSTABLE SPINDLES for 
low-cost changeover for short run work. 


SLIP SPINDLE PLATE provides fixed 
head advantages for production runs. 


SMOOTH, QUIET, POSITIVE DRIVE with 
hardened shaved gears. 


LOW MAINTENANCE COST results from 
sealed joint construction, super-finish 
Send for descriptive spindles, and other advanced U.S. de- 
catalog AD-57 sign achievements. 


7 to 10 day delivery 
on most sizes. 


Adjustable and Fixed Center Multiple Drilling Heads. 
Individual Lead Screw Multiple Tapping Heads. 





DRILL 


eee 
HEAD MM UNITED STATES DRILL HEAD CO. 





5298 RIVER ROAD « CINCINNATI 33, OHIO 
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RIVETERS — PIONEERS in 
their line — head rivets from 
smallest to 34” diameter 
either by NOISELESS SPIN- 
NING or VIBRATING 
HAMMER method — Sizes to 
meet all needs — Types in- 
clude Vertical and Horizon- 
tal Multiple Spindles. 

Write for literature and don't 

forget to send samples. 
THE GRANT MFG. & 


MACHINE Co. 
85 Silliman Ave., Bridgeport, Conn. U. S. A. 
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“Had to have extremely close 
tolerances...so | called 
Phillie Gear’’ 


a 
Hiab : | ' 





turn out the big ones. It is the most rugged, pre- 
cise gear hobber we’ve ever seen. It was custom 
built to our rigid specifications. Accuracy is certi- 
fied to ten arc seconds. 

Whatever your gearing requirement, our engi- 
neering staff is ready to work with you in finding 


tionally close tolerances . . . at no increase in cost? a better solution to your gearing problems. And 
Then give us a call. We are equipped better than engineering is backed by the newest, 


ever before to meet your needs with the highest most comprehensive production facili- 

quality commercial gearing available today. ties in the industry. 

This new hobber, the latest addition to our new For complete data, write on your com- 

and expanded facilities, is the machine that can pany letterhead for our gearing catalog 
G-127. 


oe 7 
lic ear: PHILADELPHIA GEAR CORPORATION 
A King of Prussia (Suburban Philadelphia), Pennsylvania 
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Phillie Gear's new hobber at work . . . will handle gears up to 
165” dia., 64” face width. 


Looking for commercial gearing, cut to excep- 





Use this convenient, time-saving card 


to keep up-to-date with 
the metalworking industry 
served by 


American  WVetalworking 
Machinist Wanufacturing 


PRINT OR TYPE , ; 
NAME AND ADDRESS _ ; mona ese 





FREE LITERATURE 
'23232456 F 86 DOW Tt I2 13.14 18 16 17 18 19 2 21 22 23 24 2 
26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 


NEW SHOP EQUIPMENT, MATERIALS, PARTS 
51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 
° 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102 103 
Circle key 104 105 106 107 108 109 110 111 112 113 114 115 116 117 118 119 120 121 122 123 124 
125 126 127 128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 
number 146 147 148 149 150 
which 
ADVERTISEMENTS 
corresponds 151 152 153 154 155 156 157 158 159 160 161 162 163 164 165 166 167 
172 173 174 175 176 177 178 179 180 181 182 183 184 185 186 187 188 
to number of 193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 208 209 
d ° 214 215 216 217 218 219 220 221 222 223 225 226 227 228 229 230 
a vertisement, 235 236 237 238 239 240 241 242 243 244 7 
h ° ° 246 247 248 249 250 251 252 253 254 255 256 257 258 259 260 262 
Ss op equipment item, 267 268 269 270 271 272 273 274 275 276 278 279 280 281 
288 289 290 291 292 293 294 295 296 297 299 300 301 302 
or catalog 309 310 312 313 314 315 316 317 318 320 321 322 323 
in which 330 331 332 333 334 335 336 337 338 339 341 342 343 344 
352 353 354 355 356 357 358 359 360 361 362 363 364 
you are 372 373 374 375 376 377 378 379 380 38) 382 383 384 385 
‘ 393 394 395 396 397 398 399 400 401 402 403 404 405 406 407 
interested 415 418 419 420 421 422 423 424 425 426 427 428 
435 436 437 438 439 440 44] 442 443 444 445 446 447 448 449 
456 457 459 460 46) 462 463 464 465 466 467 468 469 470 
477 478 479 480 481 482 483 484 485 486 487 488 489 490 491 
498 499 501 502 503 504 505 506 507 508 509 510 511 512 
519 520 522 523 524 525 526 527 528 529 530 531 532 533 
540 541 542 543 544 545 546 547 548 549 550 551 552 553 554 
561 562 564 565 566 567 568 569 570 571 572 573 574 575 
582 583 584 585 586 587 588 589 590 59! 592 593 594 595 596 
703 704 
SURPLUS, USED, REBUILT EQUIPMENT 
601 602 603 604 605 606 607 608 609 610 611 612 613 614 615 
622 623 624 625 626 627 628 629 630 631 632 633 634 635 636 
m7 PLEASE ENTER MY SUBSCRIPTION FOR ONE YEAR @ $3.00 
UNITED STATES ONLY 
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Products Advertised 


New Equipment, Materials, Parts 


Catalogs and Bulletins 





woud 





FIRST CLASS 
PERMIT NO. 64 
(Sec. 34.9 P.L&R) 
NEW YORK, N.Y 











To Get These 
Metalworking Facts: 


. Circle key number on this 
prepaid card which corre- 
sponds to number of the 
advertisement, new equip- 
ment item or catalog which 
interests you. 


. PRINT or TYPE Your 
Name, Title, Company 
Name and Address. 


3. Tear off and mail... We'll 
gladly do the rest. 


PS. To subscribe 
to AM | MM 


BUSINESS REPLY MAIL 
POSTAGE WILL BE PAID BY 


No Postage Necessary if Mailed in the United States 


P.O. Box 591 
Connecticut. 











AMERICAN MACHINIST/METALWORKING MANUFACTURING 


INQUIRIES SERVICES DEPARTMENT 


(this card expires June 16, 1961) 





PRODUCTION LINE-UP FOR ’61 


the finest line of cutting tools and gages in the industry 





COGSDILL DRILLS 


=e 


KEYWAY BROACHES 





easel 


Cae 
pe 


<LI IVIDITIIITS, a rae) 


a 
: NEW ~ CHIP-SHAPE TOOL BITS 


Get your production line UP. 
See your 
Threadwell Distributor Now. 
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LeBLOND with special Timken’ “00” bearings 
... Spindle runout less than .000025° 


LEBLOND 
DUAL DRIVE 


To give a customer a special, new high in precision in its 
15” Dual-Drive lathe was the problem for LeBlond 
engineers. The customer’s product was a super-precise 
beryllium gyro float assembly. Diameter of the sphere: 
1.8750”. Work specifications called for the spherocity to 
be held concentric with the two major axes within .0005” 
total indicated runout. 

To meet this, LeBlond specified Timken® super- 
precision “00” tapered roller bearings held to .000025” 
assembled runout—one-third the normal runout tolerance. 


= lL a. i :3 s. 



































ACCURACY IS ASSURED for Timken “00” and a// Timken bearings by our 
modern gage laboratory, one of industry’s finest. Some instruments we 
use are capable of comparing sizes to .0000005”. Such precision is another 
reason why American machine tool manufacturers prefer Timken tapered 


roller bearings. 


Timken bearings were also used on the intermediate, 
back and feed shafts of the drive. The assembled spindle 
runout (total indicator reading) was actually less than 
.000025”. 

Producing super-precision bearings like this is typical of 
Timken Company service. The kind of service that de- 
veloped Timken “00” bearings to meet industry’s needs 
for ever-greater precision. It’s another example of the 
Timken Company’s leadership in tapered roller bearing 
design and manufacture. 





Industry rolis on 


TIMKEN 


tapered roller bearings 











The Timken Roller Bearing Company, 
Canton 6, Ohio. Cable: “TIMROSCO”’. 
Makers of Tapered Roller Bearings, 
Fine Alloy Steel and Removable 
Rock Bits. Canadian Division: Cana- 
dian Timken, St. Thomas, Ontario. 
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